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Numerical Index and Table of Contents 



54/7400 

54/7400 Product Information 

S5400/N7400 Quadruple 2-lnput Positive NAND Gate 

S5401/N7401 Quadruple 2-lnput Positive NAND Gate with Open Collector Output 

S5402/N7402 Quadruple 2-lnput Positive NOR Gate 

S5403/N7403 Quadruple 2-lnput Positive NAND Gate with Open Collector Output 

S5404/N7404 Hex Inverter 

S5405/N7405 Hex Inverter with Open Collector Output 

S5406/N7406 Hex Inverter Buffer/Driver with Open Collector High Voltage Outputs 

S5407/N7407 Hex Buffer/Driver with Open Collector High Voltage Outputs 

S5408/N7408 Quadruple 2-lnput Positive AND Gates 

S5409/N7409 Quad 2-lnput AND Gate with Open Collector Outputs 

S5410/N7410 Triple 3-lnput Positive NAND Gate 

S5411/N7411 Triple 3-lnput Positive AND Gate 

S5413/N7413 Dual NAND Schmitt Trigger 

S5416/N7416 Hex Inverter Buffer/Driver with Open Collector High Voltage Outputs 

S5417/N7417 Hex Buffer/Driver with Open Collector High Voltage Outputs 

S5420/N7420 Dual 4-lnput Positive NAND Gate 

S5421/N7421 Dual 4-lnput Positive AND Gate 

S5426/N7426 Quad 2-lnput High Voltage Interface NAND Gate 

S5430/N7430 8-lnput Positive NAND Gate 

S5437/N7437 Quadruple 2-lnput Positive NAND Buffer 

S5438/N7438 Quadruple 2-lnput Positive NAND Buffer with Open Collector Output 

S5439/N7439 Quadruple 2-|nput Positive NAND Buffer with Open Collector Output 

S5440/N7440 Dual 4-lnput Positive NAND Buffer 

N7441 BCD-To-Decimal Decoder/Driver with Blanking 

S5442/N7442 BCD-To-Decimal Decoder 

S5443/N7443 Excess 3-To-Decimal Decoder 

S5444/N7444 Excess 3-Gray-To-Decimal Decoder 

S5445/N7445 BCD-To-Decimal Decoder/Driver with 30V Output 

N7446 BCD-To-Seven Segment Decoder/Driver with 30V Output 

N7447 BCD-To-Seven Segment Decoder/Driver with 15V Output 

N7448 BCD-To-Seven Segment Decoder/Driver 

S5450/N5450 Expandable Dual 2-Wide 2-lnput AND-OR-lnvert Gates 

S5451/N7451 Expandable Dual 2-Wide 2-lnput AND-OR-lnyert Gates 

S5453/N7453 Expandable 4-Wide 2-lnput AND-OR-lnvert Gate 

S5454/N7454 4-Wide 2-lnput AND-OR-lnvert Gate 

S5460 Dual 4-lnput Expander 

N7460 Dual 4-lnput Expander 

S5470/N7470 Positive Edge-Triggered J-K Flip-Flops (AND Inputs) 

S5472/N7472 J-K Master-Slave Flip-Flops (AND Inputs) 

S5473/N7473 Dual J-K Master-Slave Flip-Flops 

S5474/N7474 Dual D-Type Edge-Triggered Flip-Flops 

S5475/N7475 Quadruple Bistable Latches 

S5476/N7476 Dual J-K Master-Slave Flip-Flop with Preset and Clear 

S5477/N7477 Quadruple Bistable Latch 

S5480/N7480 Gated Full Adder 

S5483/N7483 4-Bit Binary Full Adder (Look Ahead Carry) 

S5485/N7485 4-Bit Magnitude Comparators 

S5486/N7486 Quad 2-lnput Exclusive OR Gate 

N7488 256-Bit Read-Only Memory 

N7489 64-Bit Read/Write Memory (RAM) 

S5490/N7490 Decade Counter 

S5491/N7491 8-Bit Shift Register 

S5492/N7492 Divide-By-Twelve Counter (Divide-By-Two and Divide-By-Six) 

S5'193/N7493 4-Bit Binary Counter 

S5494/N7494 4-Bit Shift Register (Parallel-In, Serial-Out) 
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54/7400 (Continued) 

S5495/N7495 

S5496/N7496 

S54100/N74100 

S54107/N74107 

S54121/N74121 

N74122 

S54123/N74123 

N74141 

S54145/N74145 

S54150/N74150 

S54151/N74151 

S54152 

S54153/N74153 

S54154/N74154 

S54155/56/N 74 155/56 

S54157/N74157 

S54158/N74158 

S54160/N74160 

S54161/N74161 

S54162/N74162 

S54163/N74163 

S54164/N74164 

S54165/N74165 

S54166/N74166 

S54170/N74170 

S54175/N74175 

S54180/N74180 

S54181/N74181 

S54182/N74182 

S54192/N74192 

S54193/N74193 

S54194/N74194 

S54195/N74195 

S54198/N74198 

S54199/N74199 

S54H00/N74H00 

S54H01/N74H01 

S54H04/N74H04 

S54H05/N74H05 

S54H08/N74H08 

S54H10/N74H10 

S54H11/N74H11 

S54H20/N74H20 

S54H21/N74H21 

S54H22/N74H22 

S54H30/N74H30 

S54H40/N74H40 

S54H50/N74H50 

S54H51/N74H51 

S54H52/N74H52 

S54H53/N74H53 

S54H54/.N74H54 

S54H55/N74H55 

S54H60 

N74H60 

S54H61/N74H61 

S54H62 



4-Bit Universal Shift Registers (Parallel-In, Parallel-Out) 2-104 

5-Bit Shift-Registers (Parallel-In, Parallel Out) 2-106 

4-Bit Bistable Latches 2-108 

Dual J-K Master-Slave Flip-Flops 2-110 

Monostable Multivibrator 2-112 

Retriggerable Monostable Multivibrator with Clear 2-116 

Dual Retriggerable Monostable Multivibrator with Clear 2-116 

BCD-To-Decimal Decoder/Driver 2-119 

BCD-To-Decimal Decoder/Driver with 15V Output 2-48 

16-Line To 1-Line Data Selector /Multiplexer 2-121 

8-Line To 1-Line Data Selector /Multiplexer 2-123 

8-Line To 1-Line Data Selector/Multiplexer 2-125 

Dual 4-Line To 1-Line Data Selector/Multiplexer 2-128 

4-Line To 16-Line Decoder/Demultiplexer 2-130 

Dual 2-Line To 4-Line Decoder/Demultiplexer (with Open Collector Output) 2-132 

Quadruple 2-lnput Data Selector/Multiplexer 2-136 

Quadruple 2-lnput Data Selector/Multiplexer 2-136 

Synchronous Decade Counter 2-138 

Synchronous 4-Bit Binary Counter 2-138 

Fully Synchronous Decade Counter 2-138 

Fully Synchronous 4-Bit Binary Counter 2-138 

8-Bit Parallel-Out Serial Shift Registers 2-144 

Parallel-Load 8-Bit Shift Register 2-147 

8-Bit Shift Register 2-149 

4x4 Register File 2-151 

Quadruple D-Type Edge-Triggered Flip-Flops 2-155 

8-Bit Odd/Even Parity Generator/Checker 2-158 

High-Speed Arithmetic Logic 2-160 

Look-Ahead Carry Generator 2-164 

Synchronous Decade Up/Down Counter with Preset Inputs 2-166 

Synchronous 4-Bit Binary Up/Down Counter with Preset Inputs 2-170 

4-Bit Bidirectional Universal Shift Registers 2-174 

4-Bit Parallel-Access Shift Register 2-1 76 

8-Bit Parallel-In, Parallel-Out, Bidirectional Shift Register 2-178 

8-Bit Parallel-In, Parallel-Out Shift Register (J-K Inputs to First Stage) 2-180 

Quadruple 2-rnput Positive NAND Gate 2-183 

Quadruple 2-lnput Positive NAND Gate with Open Collector Output 2-185 

Hex Inverter 2-187 

Hex Inverter with Open Collector Output 2-189 

Quadruple 2-lnput Positive AND Gate 2-191 

Triple 3-lnput Positive NAND Gate 2-193 

Triple 3-lnput Positive AND Gate 2-195 

Dual 4-lnput Positive NAND Gate 2-197 

Dual 4-lnput Positive AND Gate 2-199 

Dual 4-lnput Positive NAND Gate with Open Collector Output 2-201 

8-lnput Positive NAND Gate 2-203 

Dual 4-lnput Positive NAND Buffer 2-205 

Expandable Dual 2-Wide 2-lnput AND-OR-lnvert Gate 2-206 

Dual 2-Wide 2-lnput AND-OR-lnvert Gate 2-207 

Expandable 2-2-2-3-lnput AND-OR Gate 2-209 

Expandable 2-2-2-3-lnput AND-OR-lnvert Gate 2-21 1 

4-Wide 2-lnput AND-OR-lnvert Gate 2-21 1 

Expandable 2-Wide 4-lnput AND-OR-lnvert Gates 2-213 

Dual 4-lnput Expander (for use with S54H50, S54H53, S54H55 Circuits) 2-215 

Dual 4-lnput Expander (for use with N74H50, N74H53, N74H55 Circuits) 2-217 

Triple 3-lnput Expander (for use with S54H52, N74H52 Circuits) 2-219 
3-2-2-3-1 nput AND-OR- Expander (for use with S54H50, S54H53, 

S54H55 Circuits) 2-221 
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54/7400 (Continued) 



3-2-2-3-lnput Expander (for use with N74H50, N74H53, N74H55 Circuits) 

J-K Master-Slave Flip-Flop (AND-OR inputs) 

J-K IVlaster-Slave Flip-Flop (AND Inputs) 

Dual J-K IVI aster-Slave Flip-Flop 

Dual D-Type Edge-Triggered Flip-Flop 

Dual J-K Master-Slave Flip-Flop with Preset and Clear 

J-K Negative Edge-Triggered Flip-Flop with AND-OR Inputs (50MHz) 

J-K Negative Edge-Triggered Flip-Flops with AND Inputs (50MHz) 

Dual J-K Negative Edge-Triggered Flip-Flop (50MHz) 

Dual J-K Negative Edge-Triggered Flip-Flop (50MHz) with Preset and Clear 

Dual J-K Negative Edge-Triggered Flip-Flop (50MHz) 

Quadruple 2-lnput Positive NAND Gate 

Quadruple 2-lnput Positive NAND Gate with Open Collector Output 

Hex Inverter 

Hex Inverter with Open Collector Output 

Triple 3-lnput Positive NAND Gate 

Triple 3-input Positive AND Gate 

Triple 3-lnput Positive AND Gate with Open Collector Output 

Dual 4-lnput Positive NAND Gate 

Dual 4-lnput Positive NAND Gate with Open Collector Output 

Dual 4-lnput Positive NAND Buffers 

4-2-3-2-1 nput AND-OR-lnvert Gates 

4-2-3-2-lnput AND-OR-lnvert Gates with Open Collector Output 

Dual D-Type Edge-Triggered Flip-Flop 

Dual J-K Negative Edge-Triggered Flip-Flop 

Dual J-K Negative Edge-Triggered Flip-Flops (80MHz) with Preset 

Dual J-K Negative Edge-Triggered Flip-Flops (80MHz) with Common 

Clock and Common Clear 

13-lnput NAND Gate 

12-1 nput NAND Gate with Tri-State Outputs 

Dual 4-lnput Positive NAND Line Drivers 

8-1 nput Data Selectors/Multiplexers 

Dual 4-Line To 1-Line Data Selectors/Multiplexers 

Quadruple 2-Line To 1-Line Data Selectors/Multiplexers (Non-Inverting) 

Quadruple 2-Line To 1-Line Data Selectors/Multiplexers (Inverting) 

Hex D-Type Flip-Flops with Clear 

Quadruple D-Type Flip-Flops with Clear 

Arithmetic Logic Units/Function Generators 

4-Bit Bidirectional Universal Shift Registers 

4-Bit Parallel -Access Shift Registers 

8-1 nput Data Selectors/Mtiltiplexers with Tri-State Outputs 

Quadruple 2-Line To 1-Line Data Selectors/Multiplexers with Tri-State 

Outputs (Non-Inverting) 

Quadruple 2-Line To 1-Line Data Selectors/Multiplexers with Tri-State 

Outputs (Inverting) 

Hex D-Type Flip Flop with Clear (Product Available) 



N74H62 

S54H71/N74H71 

S54H72/N74H72 

S54H73/N74H73 

S54H74/N74H74 

S54H76/N74H76 

S54H101/N74H101 

S54H102/N74H102 

S54H103/N74H103 

S54H106/N74H106 

S54H108/N74H108 

S54S00/N74S00 

S54S03/N74S03 

S54S04/N74S04 

S54S05/N74S05 

S54S10/N74S10 

S54S11/N74S11 

S54S15/N74S15 

S54S20/N74S20 

S54S22/N74S22 

S54S40/N74S40 

S54S64/N74S64 

S54S65/N74S65 

S54S74/N74S74 

S54S112/N74S112 

S54S113/N74S113 

S54S114/N74S114 

S54S133/N74S133 
S54S134/N74S134 
S54S140/N74S140 
S54S151/N74S151 
S54S153/N74S153 
S54S157/N74S157 
S54S158/N74S158 
S54S174/N74S174 
S54S175/N74S175 
S54S181/N74S181 
S54S194/N74S194 
S54S195/N74S195 
S54S251/N74S251 
S54S257/N74S257 

S54S258/N74S258 

54/74174 
MSI 8000/TTL 

MSI 8000/TTL Product And Ordering Information 

8200 Dual 5-Bit Buffer Register 

8201 Dual 5-Bit Buffer Register with D Complement 

8202 10-Bit Buffer Register 

8203 10-Bit Buffer Register with D Complement 

8230 8-1 nput Digital Multiplexer 

8231 8-1 nput Digital Multiplexer 

8232 8-lnput Digital Multiplexer 

8233 2-lnput 4-Bit Digital Multiplexer 

8234 2-lnput 4-Bit Digital Multiplexer 



2-223 
2-225 
2-227 
2-229 
2-231 
2-233 
2-235 
2-237 
2-239 
2-241 
2-244 
2-247 
2-247 
2-249 
2-249 
2-251 
2-253 
2-253 
2-254 
2-256 
2-258 
2-260 
2-260 
2-262 
2-264 
2-266 

2-266 
2-268 
2-269 
2-258 
2-270 
2-273 
2-276 
2-276 
2-278 
2-278 
2-281 
2-284 
2-287 
2-270 

2-290 

2-290 
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3-16 

3-16 

3-16 

3-16 

3-22 

3-22 

3-22 

3-26 

3-26 
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MSI 8000/TTL (Continued) 

8235 2-lnput4-Bit Digital Multiplexer 3-26 

8241 Quad Exclusive-OR 3-31 

8242 Quad Exclusive-NCR 3-31 

8243 8-Bit Position Scaler 3-35 

8250 Binary-To-Octal Decoder 3-39 

8251 BCD-To-Decinnal Decoder 3-39 

8252 BCD-To-Decimal Decoder 3-39 

8260 Arithmetic Logic Element 3-43 

8261 Fast Carry Extender 3-49 

8262 9-Bit Parity Generator and Checker 3-53 

8263 3-lnput, 4-Bit Digital Multiplexer 3-57 

8264 3-lnput, 4-Bit Digital Multiplexer 3-57 

8266 2-lnput, 4-Bit Digital Multiplexer 3-63 

8267 2-lnput, 4-Bit Digital Multiplexer 3-63 

8268 Gated Full Adder 3-67 

8269 4-Bit Comparator 3-71 

8270 4-Bit Shift Register 3-73 

8271 4-Bit Shift Register 3-73 

8273 10-Bit Serial-ln, Parallel-Out Shift Register 3-79 

8274 10-BitParallel-ln, Serial-Out Shift Register 3-80 

8275 Quad Bistable Latch 3-82 

8276 8-Bit Shift Register 3-85 

8277 Dual 8-Bit Shift Register 3-88 

8280 Presettable Decade Counter 3-90 

8281 Presettable Binary Counter 3-90 

8284 Binary Up/Down Counter 3-96 

8285 Decade Up/Down Counter 3-96 
8288 Divide-By-Twelve Counter 3-100 

8290 Presettable High Speed Decade Counter 3-106 

8291 Presettable High Speed Binary Counter 3-106 

8292 Presettable Low Power Decade Counter 3-112 

8293 Presettable Low Power Binary Counter 3-112 
8T01 *Nixie Decoder/Driver 3-118 
8T04 Seven Segment Decoder Display Driver (Active Low Outputs) 3-120 
8T05 Seven Segment Decoder Display Driver (Active High Outputs) 3-124 
8T06 Seven Segment Decoder/Display Driver (Active High Outputs) 3-128 
8T09 Quad Bus Driver (Tri-State Outputs) 3-132 
8T10 Quad D-Type Bus Flip-Flop (Tri-State Outputs) 3-136 
8T13 Dual Line Driver 3-140 
8T14 Triple Line Receiver/Schmitt Trigger 3-143 
8T15 Dual Communications EIA/MIL Line Driver 3-147 
8T16 Dual Communications EIA/MIL Line Receiver 3-150 
8T20 Bidirectional Monostable Multivibrator (Differential Input) 3-154 
8T22 Retriggerable Monostable Multivibrator 3-159 
8T23 Dual Line Driver for IBM 360/370 Interface 3-161 
8T24 Triple Line Receiver for IBM 360/370 Interface 3-165 
8T25 Dual MOS Sense Amplifier with Latch (Tri-State Outputs) 3-169 
8T26 Quad Bus Driver/Receiver (Tri-State Outputs) 3-173 

SCHOTTKY82SMSIINFORMATION 3-177 

82530 8-lnput Digital Multiplexer 3-178 

82531 8-lnput Digital Multiplexer 3-180 

82532 8-lnput Digital Multiplexer 3-180 

82533 2-lnput, 4-Bit Digital Multiplexer 3-181 

82534 2-lnput, 4-Bit Digital Multiplexer 3-181 



* Nixie is a Burroughs Company trademark 
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SCHOTTKY 82S MSI INFORMATION (Continued) 



82S41 
82S42 
82S50 
82S52 
82S62 
82S66 
82S67 
82S70 
82S71 
82S90 
82S91 
82S82/83 



Quad Exclusive-OR Element 

4-Bit Quad Exciusive-NOR 

Binary-to-Octal Decoder 

BCD-to-Decimal Decoder 

9-Bit Parity Generator and Checker 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

4-Bit Shift Register 

4-Bit Shift Register 

Presettable Very High Speed Decade Counter 

Presettable Very High Speed Binary Counter 

BCD Arithmetic Unit/BCD Adder 



3-183 
3-185 
3-186 
3-186 
3-188 
3-190 
3-190 
3-192 
3-192 
3-193 
3-193 
3-198 



BIPOLAR MEMORY 

8204 2048-Bit Bipolar ROM (256x8) 

8205 4096-Bit Bipolar ROM (512x8) 

8220 8-Bit Content Addressable Memory (4x2 CAM) 

8223 256-Bit Bipolar Field-Programmable ROM (32x8 PROM) 

8224 256-Bit Bipolar ROM (32x8) 

8225 64-Bit Bipolar Scratch Pad Memory (16x4 RAM) 
8228 4096-Bit Bipolar ROM (1024x4) 

82506 256-Bit Bipolar RAM (256x1 RAM Tri-State) 

82507 256-Bit Bipolar RAM (256x1 RAM Open Collector) 

82516 256-Bit Bipolar RAM (256x1 RAM Tri-State) 

82517 256-Bit Bipolar RAM (256x1 RAM Open Collector) 
82S21 64-Bit Bipolar High Speed Write-While-Read RAM (32x2) 

82S23 256-Bit Bipolar Programmable ROM (32x8 PROM Open Collector) 

82S26 1024-Bit Bipolar Programmable ROM (256x4 PROM Open Collector) 

82S29 1024-Bit Bipolar Programmable ROM (256x4 PROM Tri-State Outputs) 

82S123 256-Bit Bipolar Programmable ROM (32x8 PROM Tri-State) 
Bipolar Memory Ordering Information 
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4-20 

4-22 
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4-24 

4-27 

4-30 

4-30 

4-27 

4-34 




ECL 1,000/10,000 

ECL 1,000/10,000 Product Information 

1004 Dual 4-lnput Gate (2 OR Outputs with Pulldowns/ 2 NOR Outputs 
with Pulldowns) 

1005 Dual 4-lnput Gate (2 OR Outputs with Pulldowns/ 2 NOR Outputs 
without Pulldowns) 

1006 Dual 4-lnput Gate (2 OR Outputs with Pulldowns/ 2 NOR Outputs 
without Pulldowns) 

1010 Quad 2-lnput Gate (4 NOR Outputs with Pulldowns) 

101 1 Quad 2-lnput Gate (2 NOR Outputs with Pulldowns/ 2 NOR Outputs 
without Pulldowns) 

1012 Quad 2-lnput Gate (4 NOR Outputs without Pulldowns) 

1013 AC Coupled J-K Flip-Flop (85 MHz Typ.) 

1014 Dual R-S Flip-Flop (Positive Clock) 

1015 Dual R-S Flip-Flop (Negative Clock) 

1016 Dual R-S Flip Flop (Single Rail) (D-Type) 

1017 Dual Level Translator (TTL/DTL to ECL) 

1024 Dual 2-lnput Expandable Gate 

1025 Dual 4-5-lnput Expander 

1027 AC Coupled J-K Flip-Flop (120 MHz Typ.) 

1033 Dual R-S Flip-Flop (Single Rail, Negative Clock) 

1039 Quad Level Translator (ECL to TTL/DTL) 

1068 Quad ECL to TTL Translator 

10100 Quad 3-1 nput NOR Gate 

10101 Quad 2-lnput OR/NOR Gate (Complementary Outputs) 



5-1 

5-2 

5-2 

5-2 
5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-2 

5-13 

5-25 

5-26 



1-5 



ECL 1,000/10,000 (Continued) 



10102 
10105 
10106 
10107 
10109 
10110 
10111 
10112 
10113 
10115 
10116 
10117 
10118 
10119 
10121 
10124 
10125 
10130 
10131 
10132 
10133 
10134 
10136 
10137 
10141 
10160 
10161 
10162 
10164 
10170 
10171 
10172 
10173 
10174 
10181 
10210 
10211 
10212 



Quad 2-lnput NOR Gate 

Triple 2-3-2 OR/NOR Gate 

Triple 4-3-3 NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5-lnput OR/NOR Gate 

Dual 3-lnput 3-Output OR Gate 

Dual 3-lnput 3-Output NOR Gate 

Dual 3-lnput 1 OR/2 NOR Output Gate 

Quad Exclusive OR (with Enable) 

Quad Differential Line Receiver 

Triple Differential OR/NOR Line Receiver 

2-Wide 2, 3-lnput OR-AND/OR-AND-INVERT Gate 

Dual 2-Wide 3, 3-lnput OR-AND Gate 

4-Wide 4, 3, 3, 3-lnput OR-AND Gate Dual 

4-Wide 3, 3, 3, 3-lnput OR-AND/OR-AND-INVERT Gate 

Quad Differential Line Driver/Quad TTL to ECL Translator 

Quad Differential Line Receiver/Quad ECL to TTL Translator 

Dual D-Type Latch 

Dual D-Type Master-Slave Flip-Flop 

Dual Multiplexer-Latch (with Reset) 

Quad D-Type Latch (with Gated Outputs) 

Dual Multiplexer-Latch (with Independent Selects) 

Universal Hexadecimal Counter 

Universal Decimal Counter 

4-Bit Universal Shift Register 

12-Bit Parity Checker-Generator Circuit 

1 of 8 Demultiplexer/Decoder (Selected Output is Low) 

1 of 8 Demultiplexer/Decoder (Selected Output is High) 

8 Line to 1 Line Multiplexer (with Enable) 

9-Bit Parity Circuit (with 2 Carry Inputs) 

Dual 1 of 4 Demultiplexer/Decoder (Selected Output is Low) 

Dual 1 of 4 Demultiplexer/Decoder (Selected Output is High) 

Quad 2 to 1 Multiplexer-Latch 

Dual 4 Line to 1 Line Multiplexer (with Enable) 

4-Bit Arithmetic Logic Unit/Function Generator 

Dual 3-lnput Triple OR Output High Performance Gate 

Dual 3-lnput Triple NOR Output High Performance Gate 

Dual 3-lnput Two NOR/One OR Output High Performance Gate 



5-28 
5-30 
5-32 
5-34 
5-36 
5-38 
5-40 
5-42 
5-44 
5-46 
5-48 
5-50 
5-52 
5-54 
5-56 
5-58 
5-59 
5-60 
5-63 
5-67 
5-69 
5-71 
5-73 
5-73 
5-74 
5-75 
5-76 
5-78 
5-80 
5-82 
5-83 
5-85 
5-87 
5-89 
5-91 
5-94 
5-94 
5-94 



LINEAR 

Linear Product Information 

501 

510 

511 

515 

516 

526 

527 

529 

531 

PA239 

536 

540 

550 

555 

560 

561 



Video Amplifier 

Dual Differential Amplifier 

Dual Differential Amplifier 

Differential Amplifier 

Operational Amplifier 

Analog Voltage Comparator 

High Speed Voltage Comparator 

High Speed Voltage Comparator 

High Slew Rate Operational Amplifier 

Dual Low Noise Preamplifier 

FET Input Operational Amplifier 

Power Driver 

Precision Voltage Regulator 

Timer 

Phase Locked Loop 

Phase Locked Loop 



6-1 

6-3 

6-5 

6-7 

6-9 

6-12 

6-14 

6-16 

6-20 

6-24 

6-30 

6-32 

6-36 

6-44 

6-49 

6-56 

6-61 
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LINEAR (Continued) 



562 Phase Locked Loop 

565 Phase Locked Loop 

566 Function Generator 

567 Tone Decoder Phase Locked Loop 
592 Video Amplifier 

MA709 Operational Amplifier 

MA710 Differential Voltage Comparator 

MA71 1 Dual Voltage Comparator 

MA723 Precision Voltage Regulator 

MA733 Differential Video Amplifier 

MA740 FET Input Operational Amplifier 

iLtA741 High Performance Operational Amplifier 

mA747 Dual Operational Amplifier 

/zA748 High Performance Operational Amplifier 

ULN21 1 1 FM Detector and Limiter 

5070/71/72 Television Chroma System 

5070 Chroma Signal Processor 

5071 Chroma Amplifier 

5072 Chroma Demodulator 

5556 Internally Compensated Operational Amplifier 

5558 Dual Operational Amplifier 

5596 Balanced Modulator-Demodulator 

SN7520 Dual Core Memory Sense Amplifier 

SN7521 Dual Core Memory Sense Amplifier 

SN7522 Dual Core Memory Sense Amplifier 

SN7523 Dual Core Memory Sense Amplifier 

SN7524 Dual Core Memory Sense Amplifier 

SN7525 Dual Core Memory Sense Amplifier 

75450 Dual Peripheral Driver 

75451 Dual Peripheral Driver 

DM8880 High Voltage 7-Segment Decoder/Driver 

LM101A High Performance Operational Amplifier 

LM101 High Performance Amplifier 

LM107 General Purpose Operational Amplifier 

LM109 Five Volt Regulator 

LM201A High Performance Operational Amplifier 

LM201 High Performance Amplifier 

LM207 General Purpose Operational Amplifier 

LM209 Five Volt Regulator 

LM301A High Performance Operational Amplifier 

LM307 General Purpose Operational Amplifier 

LM309 Five Volt Regulator 

Definition of Terms 



6-66 

6-72 

6-77 

6-81 

6-91 

6-97 

6-99 

6-101 

6-103 

6-108 

6-113 

6-115 

6-119 

6-124 

6-128 

6-134 

6-136 

6-138 

6-140 

6-142 

6-145 

6-147 

6-149 

6-149 

6-149 

6-149 

6-149 

6-149 

6-157 

6-159 

6-161 

6-164 

6-169 

6-175 

6-179 

6-164 

6-169 

6-175 

6-179 

6-164 

6-175 

6-179 

6-183 




MOS 

MOS Product Information 
1103 

1103-1 

2000 

2010 

2400 

2441 

2451 

2461 

2462 ^ 

2501 



Fully Decoded Random Access 1024-Bit Dynamic Memory 

(300ns Access Time) 

Fully Decoded Random Access 1024-Bit Dynamic Memory 

(150ns Access Time) 

Dual Static Shift Registers 

Dual 100-Bit Static Shift Register DC To 3MHz 

Fully Decoded 1024 and 2048 Static Read Only Memories 

Fully Decoded 1024 Static Read-Only Memory (256x4) 

Fully Decoded 1024 Static Read-Only Memory (128x8) (256x4) 

Fully Decoded 2048 Static Read-Only Memory (256x8) (512x4) 

Fully Decoded 2048 Static Read-Only Memory (512x4) 

Fully Decoded 256x1 Static Random Access Memory 



7-1 

7-15 

7-21 
7-26 
7-29 
7-32 
7-39 
7-39 
7-39 
7-39 
7-45 
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MOS (Continued) 

25L01 Fully Decoded 256x1 Static Random Access Memory (Low Power) 

2502 Quad 256-Bit Capacity Multiplexed Dynamic Shift Register 

2503 Dual 512-Bit Capacity Multiplexed Dynamic Shift Register 

2504 Single 1024-Bit Capacity Multiplexed Dynamic Shift Register 

2505 512-Bit Recirculating Dynamic Shift Registers 

2506 Dual 100-Bit Dynamic Shift Register (Bare Drain) 

2507 Dual 100-Bit Dynamic Shift Register (7.5K Pulldown Resistor) 

2509 Tri-State Output Dual 50-Bit Static Shift Register 

2510 Tri-State Output Dual 100-Bit Static Shift Register 

251 1 Tri-State Output Dual 200-Bit Static Shift Register 

2512 1024-Bit Recirculating Dynamic Shift Register 

2513 High Speed 64x7x5 Character Generator 

25 1 6 H igh Speed 64x6x8 Static Character Generator 

2517 Dual 100-Bit Dynamic Shift Register (20K Pulldown Resistor) 

2518 Hex 32-Bit Static Shift Registers 

2519 Hex 40-Bit Static Shift Registers 

2521 Dual 128-Bit Static Shift Register 

2522 Dual 132-Bit Static Shift Register 

2524 512-Bit Recirculating Dynamic Shift Registers 

2525 1024-Bit Recirculating Dynamic Shift Registers 

2526 High Speed 64x9x9 Static Character Generator 

2527 Dual 256-Bit Static Shift Registers 

2528 Dual 250-Bit Static Shift Registers 

2529 Dual 240-Bit Static Shift Registers 

2530 High Speed 512x8 Static Read-Only Memory 

2532 Quad 80-Bit Static Shift Register 

2533 1024-Bit Static Shift Register 

2535 Universal Asynchronous First-ln, First-Out Buffer Register 

2536 Universal Asynchronous Receiver Transmitter (UAR-T) 
2548 Fully Decoded, 2048-Bit Random Access Memory 
2580 8192-Bit High Speed Static Read-Only Memory 

2602 Fully Decoded 1024-Bit Static Random Access Memory 

(l/xs Access and Cycle Time) 
2602-1 Fully Decoded 1024-Bit Static Random Access Memory 

(500ns Access and Cycle Time) 
2400 Series Custom Coding Information 
2513 Static Character Generator Custom Coding Information 
2516 Static Character Generator Custom Coding Information 
2430 High Speed 512x8 Static Read-Only Memory Programming Information 
2526 High Speed 64x9x9 Character Generator Programming Information 
2526 Applications Memo 
2602 Applications Memo 
Standard ROM Codes 



7-53 

7-57 

7-57 

7-57 

7-62 

7-68 

7-68 

7-73 

7-73 

7-73 

7-62 

7-80 

7-88 

7-68 

7-96 

7-96 

7-102 

7-102 

7-108 

7-108 

7-113 

7-118 

7-118 

7-118 

7-124 

7-127 

7-131 

7-135 

7-139 

7-147 

7-151 

7-158 

7-158 
7-161 
7-172 
7-184 
7-196 
7-197 
7-200 
7-204 
7-208 



SIGNETICS PACKAGES 

A PACKAGE 
B PACKAGE 
DA PACKAGE 
DB PACKAGE 
F PACKAGE 
F PACKAGE 
F PACKAGE 
I PACKAGE 
I PACKAGE 
I PACKAGE 
I PACKAGE 
I PACKAGE 



14-Lead Dual In-Line, Molded 
16-Lead Dual In-Line, Molded 
TO-3 Solid Header 
TO-5 Solid Header 
14-Lead Dual In-Line Cerdip 
16-Lead Dual In-Line Cerdip 
24-Lead Dual In-Line Cerdip 
14-Lead, Dual In-Line Ceramic 
16-Lead, Dual In-Line Ceramic 
18-Lead, Dual In-Line Ceramic 
22-Lead, Dual In-Line Ceramic 
24-Lead, Dual In-Line Ceramic 



8-1 
8-1 
8-2 
8-2 
8-3 
8-3 
8-4 
8-4 
8-5 
85 
8-6 
86 
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SIGNETICS PACKAGES (Continued) 



I PACKAGE 
I PACKAGE 
K PACKAGE 
L PACKAGE 
N PACKAGE 
NX PACKAGE 
Q PACKAGE 
Q PACKAGE 
Q PACKAGE 
Q PACKAGE 
T PACKAGE 
V PACKAGE 
W PACKAGE 
W PACKAGE 
W PACKAGE 
XA PACKAGE 
XC PACKAGE 



28-Lead, Dual In-Line Ceramic 
40-Lead, Dual In-Line Ceramic 
10-Lead, TO-5 Header, Short Can 
10-Lead; TO-5 Header, Tall Can 
24-Lead, Dual In-Line, Molded 
24-Lead, Dual In-Line, Molded 
10-Lead Flat, Ceramic 
14-Lead Flat, Ceramic 
16-Lead Flat, Ceramic 
24-Lead Flat, Ceramic 
8-Lead TO-5 Header 
8-Lead, Dual In-Line, Molded 
10-Lead Flat, Cerpac 
14-Lead Flat, Cerpac 
16-Lead Flat, Cerpac 
IB-Lead, Dual In-Line, Molded 
22-Lead, Dual In-Line, Molded 



RELIABILITY INFORMATION 

SUPR DIP Program 
Digital Sure 883 Program 
Linear Sure 883 Program 
MOS Sure 883 Program 



8-7 

8-7 

8-8 

8-8 

8-9 

8-9 

8-10 

8-10 

8-11 

8-11 

8-12 

8-12 

8-13 

8-13 

8-14 

8-14 

8-15 



8-17 
8-21 
8-23 
8-28 




INDUSTRY CROSS REFERENCE 



8-31 
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FUNCTIONAL INDEX AND TABLE OF CONTENTS 



Product No. Name 
ARITHMETIC ELEMENTS 

54/7480 Gated Full Adders 

54/7483 4-Bit Binary Full Adders 

54/7485 4-Bit Magnitude Comparators 

54/7486 Quadruple 2-lnput Exclusive-OR Gates 

8241 Quad Exclusive OR 

8242 Quad Exclusive NOR 

8260 Arithmetic Logic Element 

8261 Fast Carry Extender 

8262 9-Bit Parity Generator and Checker 

8268 Gated Full Adder 

8269 4-Bit Comparator 

82S62 9-Bit Parity Generator and Checker 

82882/83 BCD Arithmetic Unit/BCD Adder 

10160 12-Bit Parity Checker-Generator Circuit 

10170 9-Bit Parity Circuit (with 2 Carry Inputs) 

10181 4-Bit Arithmetic Logic Unit/Function Generator 

54/741 80 8-Bit Odd-Even Parity Generators/Checkers 

54/74181 4-Bit Arithmetic Logic Unit (ALU) and Function Generators 

54/74182 Look-Ahead Carry Generators (for ALU) 

S54S181/N74S181 Arithmetic Logic Units/Function Generators 



CHARACTER GENERATOR 



2513 
2516 
2526 



High Speed 64x7x5 Character Generator 
High Speed 64x6x8 Character Generator 
High Speed 64x9x9 Static Character Generator 



COMMUNICATIONS CIRCUITS 



501 

592 

/:xA733 

511 

515 

510 

PA239 

5596 

75450 

75451 

DM8880 



Video Amplifier 

Video Amplifier 

Differential Video Amplifier 

Dual Differential Amplifier 

Differential Amplifier 

Dual Differential Amplifier 

Dual Low Noise Preamplifier 

Balanced Modulator-Demodulator 

Dual Peripheral Driver 

Dual Peripheral Driver 

High Voltage 7-Segment Decoder/Driver 



COMPARATORS and SENSE AMPLIFIERS 



526 

527 

529 

MA710 

MA711 

SN7520 

SN7521 

SN7522 

SN7523 

SN7524 

SN7525 

CONSUMER CIRCUITS 

540 
555 



Analog Voltage Comparator 
High Speed Voltage Comparator 
High Speed Voltage Comparator 
Differential Voltage Comparator 
Dual Voltage Comparator 
Dual Core Memory Sense Amplifier 
Dual Core Memory Sense Amplifier 
Dual Core Memory Sense Amplifier 
Dual Core Memory Sense Amplifier 
Dual Core Memory Sense Amplifier 
Dual Core Memory Sense Amplifier 



Power Driver 
Timer 



Product Line 


Page ^ 


54/74 


2-81 


54/74 


2-85 


54/74 


2-84 


54/74 


2-88 


MSI/TTL 8000 


3-31 


MSI/TTL 8000 


3-31 


MSI/TTL 8000 


3-43 


MSI/TTL 8000 


3-49 


MSI/TTL 8000 


3^53 


MSI/TTL 8000 


3-67 


MSI/TTL 8000 


3-71 


MSI/TTL 8000 


3-188 




3-198 


ECL 


5-75 


ECL 


5-82 


ECL 


5-91 


54/74 


2-158 


54/74 


2-160 


54/74 


2-164 


54/74 


2-281 


MOS 


7-80 


MOS 


7-88 


MOS 


7-1ir? 


LINEAR 


6-3 


LINEAR 


6-91 


LINEAR 


6-108 


LINEAR 


6-7 


LINEAR 


6-9 


LINEAR 


6-5 


LINEAR 


6-30 


LINEAR 


6-147 


LINEAR 


6-157 


LINEAR 


6-159 


LINEAR 


6-161 


LINEAR 


6-14 


LINEAR 


6-16 


LINEAR 


6-20 


LINEAR 


6-99 


LINEAR 


6-101 


LINEAR 


6-149 


LINEAR 


6-149 


LINEAR 


6-149 


LINEAR 


6-149 


LINEAR 


6-149 


LINEAR 


6-149 


LINEAR 


6-36 


LINEAR 


6-49 




Ml 



CONSUMER CIRCUITS (Continued) 



5070/71/72 

5070 

5071 

5072 

ULN2111 

COUNTERS 

54/7490 

54/7492 

54/7493 

8280 

8281 

8284 

8285 

8288 

8290 

8291 

8292 

8293 

82S90 

82891 

10136 

10137 

54/74160 

54/74161 

54/74162 

54/74163 

54/74192 

54/74193 



Television Chroma System 
Chroma Signal Processor 
Chroma Amplifier 
Chroma Demodulator 
FM Detector and Limiter 



Decade Counters 

Divide-by-Twelve Counters 

4-Bit Binary Counters 

Presettable Decade Counter 

Presettable Binary Counter 

Binary Up/Down Counter 

Decade Up/Down Counter 

Divide-by-Twelve Counter 

High Speed Presettable Decade Counter 

High Speed Presettable Binary Counter 

Low Power Presettable Decade Counter 

Low Power Presettable Binary Counter 

Presettable Very High Speed Decade Counter 

Presettable Very High Speed Binary Counter 

Universal Hexadecimal Counter 

Universal Decimal Counter 

Synchronous Decade Counter 

Synchronous 4-Bit Binary Counters 

Fully Synchronous Decade Counter 

Fully Synchronous 4-Bit Binary Counter 

Synchronous Up/Down Decade Counters (Two Clock Lines) 

Synchronous Up/Down 4-Bit Binary Counters (Two Clock Lines) 



DECODERS/DEMULTIPLEXERS 



54/7442 

54/7443 

54/7444 

82S50 

82S52 

10161 

10162 

10171 

10172 

54/74154 

54/74155 

54/74156 



BCD-to-Decimal Decoders 

Excess-3-to-Decimal Decoders 

Excess-3-Gray-to-Decimal Decoders 

Binary-to-Octal Decoder 

BCD-to-Decimal Decoder 

1 of 8 Demultiplexer/Decoder (Selected Output is Low) 

1 of 8 Demultiplexer/Decoder (Selected Output is High) 

Dual 1 of 4 Demultiplexer/Decoder (Selected Output is Low) 

Dual 1 of 4 Demultiplexer/Decoder (Selected Output is High) 

4-Line to 16-Line (1 of 16) Decoders/Demultiplexers 

Dual 2-Line to 4- Line Decoders/Demultiplexers 

Dual 2-Line to 4- Line Decoders/Demultiplexers (w/Open 

Collector output) 



LINEAR 


6-134 


LINEAR 


6-136 


LINEAR 


6-138 


LINEAR 


6-140 


LINEAR 


6-128 


54/74 


2-94 


54/74 


2-98 


54/74 


2-100 


MSI/TTL 8000 


3-90 


MSI/TTL 8000 


3-90 


MSI/TTL 8000 


3-96 


MSI/TTL 8000 


3-96 


MSI/TTL 8000 


3-100 


MSI/TTL 8000 


3-106 


MSI/TTL 8000 


3-106 


MSI/TTL 8000 


3-112 


MSI/TTL 8000 


3-112 


MSI/TTL 8000 


3-193 


MSI/TTL 8000 


3-193 


ECL 


5-73 


ECL 


5-73 


54/74 


2-138 


54/74 


2-138 


54/74 


2-138 


54/74 


2-138 


54/74 


2-166 


54/74 


2-170 


54/74 


2-42 


54/74 


2-43 


54/74 


2-46 


MSI/TTL 8000 


3-186 


MSI/TTL 8000 


3-186 


ECL 


5-76 


ECL 


5-78 


ECL 


5-83 


ECL 


5-85 


54/74 


2-130 


54/74 


2-132 



54/74 



2-132 



DECODERS/DRIVERS 

8250 

8251 

8252 

8T01 

8T04 

8T05 

8T06 
7441 



Binary-to-Octal Decoder 

BCD-to-Decimal Decoder 

BCD-to-Decimal Decoder 

Nixie* Decoder/Driver (68V, 5mA) 

Seven-Segment Decoder/Driver (Active low -40mA 

current sink) 

Seven-Segment Decoder/Driver (Active high -2.5mA 

current source) 

Seven-Segment Decoder/Driver (Active high -bare collector) 

BCD-to-Decimal Decoders/Drivers with Blanking 



MSI/TTL 8000 


3-39 


MSI/TTL 8000 


3-39 


MSI/TTL 8000 


3-39 


MSI/TTL 8000 


3-118 


MSI/TTL 8000 


3-120 


MSI/TTL 8000 


3-124 


MSI/TTL 8000 


3-128 


54/74 


2-40 
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DECODERS/DRIVERS (Continued) 



54/7445 

54/74145 

7446 

7447 

7448 

74141 



BCD-to-Decimal Decoders/Drivers with 30V Output 
BCD-to-Decimal Decoders/Drivers witli 15V Output 
BCD-to-Seven-Segment Decoders/Drivers witli 30V Output 
BCD-to-Seven-Segment Decoders/Drivers with 15V Output 
BCD-to-Seven-Segment Decoders 
BCD-to-Decimal Decoder/Driver 



54/74 


2-48 


54/74 


2-48 


54/74 


2-50 


54/74 


2-50 


54/74 


2-54 


54/74 


2-119 



EXPANDERS 

5460 

7460 

54H60 

74H60 

54/74H61 

54H62 

74H62 

FLIP-FLOP/LATCHES 

1013 

1014 

1015 

1016 

1027 

1033 

54/7470 

54/7472 

54/7473 

54/7474 

54/7475 

54/7476 

54/7477 

54/74H71 

54/74H72 

54/74H73 

54/74H74 

54/74H76 

N74S74 

8275 

10130 

10131 

10132 

10133 

10134 

10173 

54/74100 

54/74107 

54/74121 

54/74122 

54/74123 

54/74175 

54/74H101 

54/74H102 

54/74H103 
54/74H106 



Dual 4-lnput Expander 
Dual 4-lnput Expander 
Dual 4-lnput Expander 
Dual 4-lnput Expander 
Triple 3-lnput Expanders 
3-2-2-3-lnput AND-OR Expander 
3-2-2-3-1 nput Expander 



AC Coupled J-K Flip-Flop (85MHz Typ.) 

Dual R-S Flip-Fiop (Positive Clock) 

Dual R-S Flip-Flop (Negative Clock) 

Dual R-S Flip-Flop (Single Rail) (D-Type) 

AC Coupled J-K Flip-Flop (120MHzTyp.) 

Dual R-S Flip-Flop (Single Rail, Negative Clocl<) 

Positive Edge-Triggered J-K Flip-Flops (AND Inputs) 

J-K Master-Slave Flip-Flops (AND Inputs) 

Dual J-K Master-Slave Flip-Flops 

Dual D-Type Edge-Triggered Flip-Flops 

Quadruple Bistable Latches 

Dual J-K Master-Slave Flip-Flops w/Preset and Clear 

Quadruple Bistable Latches 

J-K Master-Slave Flip-Flop (AND-OR Inputs) 

J-K Master-Slave Flip-Flops (AND Inputs) 

Dual J-K Master-Slave Flip-Flops 

Dual D-Type Edge-Triggered Flip-Flops 

Dual J-K Master-Slave Flip-Flops w/Preset and Clear 

Dual D-Type Edge-Triggered Flip Flops 

Quad Bistable Latch 

Dual D-Type Latch 

Dual D-Type Master-Slave Flip-Flop 

Dual Multiplexer-Latch (with Reset) 

Quad D-Type Latch (with Gated Outputs) 

Dual Multiplexer-Latch (with Independent Selects) 

Quad 2 to 1 Multiplexer-Latch 

8-Bit Bistable Latches 

Dual J-K Master-Slave Flip-Flops (Vcc -14, Gnd -7) 

Monostable Multivibrators 

Retriggerable Monostable Multivibrators w/Clear 

Dual Retriggerable Monostable Multivibrators w/Clear 

Quadruple D-Type Edge-Triggered Flip-Flops 

J-K Negative Edge-Triggered Flip-Flop with AND-OR 

Inputs (50MHz) 

J-K Negative Edge-Triggered Flip-Flops with AND Inputs 

(50MHz) 

Dual J-K Negative Edge-Triggered Flip-Flops (50MHz) 

Dual J-K Negative Edge-Triggered Flip-Flops (50MHz) 

w/Preset and Clear 



54/74 


2-62 


54/74 


2-64 


54/74 


2-215 


54/74 


2-217 


54/74 


2-219 


54/74 


2-221 


54/74 


2-223 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


54/74 


2-66 


54/74 


2-68 


54/74 


2-70 


54/74 


2-72 


54/74 


2-75 


54/74 


2-50 


54/74 


2-50 


54/74 


2-225 


54/74 


2-227 


54/74 


2-229 


54/74 


2-231 


54/74 


2-233 


54/74 


2-262 


MSI/TTL 8000 


3-82 


ECL 


5-60 


ECL 


5-63 


ECL 


5-67 


ECL 


5-69 


ECL 


5-71 


ECL 


5-87 


54/74 


2-108 


54/74 


2-110 


54/74 


2-112 


54/74 


2-116 


54/74 


2-116 


54/74 


2-115 



54/74 




2-235 



54/74 


2-237 


54/74 


2-239 


54/74 


2-241 
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FLIP-FLOP/LATCHES (Continued) 



54/74H108 Dual J-K Negative Edge-Triggered Flip-Flops (BOIVlHz) 

(Common Clock) 
S54S112/N74S112 Dual J-K Negative Edge-Triggered Flip-Flop 

S54S1 13/N74S1 13 Dual J-K Negative Edge-Triggered Flip-Flops (80MHz) 

with Preset 
S54S1I4/N74S1 14 Dual J-K Negative Edge-Triggerd Flip-Flops (80MHz) 

w/Common Clock and Common Clear 
S54S174/N74S174 Hex D-Type Flip-Flops with Clear 

S54S1 75/N74S1 75 Quadruple D-Type Flip-Flops with Clear 



54/74 
54/74 

54/74 



2-244 
2-264 



2-266 



54/74 


2-266 


54/74 


2-278 


54/74 


2-278 



GATES/BUFFERS 

1004 Dual 4-lnput Gate (2 OR Outputs with Pulldowns/2 NOR Outputs 
with Rundowns 

1005 Dual 4-lnput Gate (2 OR Outputs with Pulldowns/2 NOR Outputs 
without Pulldowns) 

1006 Dual 4-lnput Gate (2 OR Outputs with Pulldowns/2 NOR Outputs 
without Pulldowns) 

1010 Quad 2-lnput Gate (4 NOR Outputs with Pulldowns) 

101 1 Quad 2-lnput Gate (2 NOR Outputs with Pulldowns/2 NOR 
Outputs without Pulldowns) 

1012 Quad 2-lnput Gate (4 NOR Outputs without Pulldowns) 

1024 Dual 2-lnput Expandable Gate 

1025 Dual 4-5-lnput Expander 

54/7400 Quadruple 2-lnput Positive NAND Gates 

54/7401 Quadruple 2-lnput Positive NAND Gates (w/Open- 

Col lector Output) 

54/7402 Quadruple 2-lnput Positive NOR Gates 

54/7403 Quadruple 2-input Positive NAND Gates (w/Open- 

Collector Output) 

54/7404 Hex Inverters 

54/7405 Hex Inverters (w/Open-Collector Output) 

54/7406 Hex Inverter Buffers/Drivers (w/Open-Col lector High- 

Voltage Output) 

54/7407 Hex Buffers/Drivers (w/Open-Coll,ector High Voltage Output 

54/7408 Quadruple 2-lnput Positive AND Gates 

54/7409 Quadruple 2-lnput Positive AND Gates 

54/7410 Triple 3-lnput Positive NAND Gates 

54/741 1 Triple 3-lnput Positive AND Gate 

54/7413 Dual NAND Schmitt Trigger 

54/7416 Hex Inverter Buffers/Drivers (w/Open-Col lector High-Voltage 

Output) 

54/7417 Hex Buffers/Drivers (w/Open-Collector High Voltage Output) 

54/7420 Dual 4-lnput Positive NAND Gates 

54/7421 Dual 4-lnput Positive AND Gate 

54/7426 Quadruple 2-lnput High-Voltage Interface NAND Gates 

54/7430 8-lnput Positive NAND Gates 

54/7437 Quadruple 2-lnput Positive NAND Buffers 

54/7438 Quadruple 2-lnput Positive NAND Buffers (w/Open 

Collector Output) 

54/7439 Quadruple 2-lnput Positive NAND Buffer (w/Open 

Collector Output) 

54/7440 Dual 4-lnput Positive NAND Buffers 

54/7450 Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 

54/7451 Dual 2-Wide 2-lnput AND-OR-INVERT Gates 

54/7453 Expandable 4-Wide 2-lnput AND-OR-INVERT Gates 

54/7454 4-Wide 2-lnput AND-OR-INVERT Gates 

54/74H00 Quadruple 2-lnput Positive NAND Gates 



ECL 



ECL 



54/74 



5-11 



5-11 



ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


ECL 


5-11 


54/74 


2-2 


54/74 


2-4 


54/74 


2-6 


54/74 


2-8 


54/74 


2-10 


54/74 


2-12 


54/74 


2-14 


54/74 


2-16 


54/74 


2-18 


54/74 


2-20 


54/74 


2-22 


54/74 


2-24 


54/74 


2-26 


54/74 


2-14 


54/74 


2-16 


54/74 


2-28 


54/74 


2-30 


54/74 


2-32 


54/74 


2-34 


54/74 


2-36 



2-36 



54/74 


2-36 


54/74 


2-38 


54/74 


2-58 


54/74 


258 


54/74 


2-60 


54/74 


260 


54/74 


2 183 
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GATES/BUFFERS (Continued) 



54/74H01 

54/74H04 

54/74H05 

54/74H08 

54/74H10 

54/74H11 

54/74H20 

54/74H21 

54/74H22 

54/74H30 

54/74H40 

54/74H50 

54/74H51 

54/74H52 

54/74H53 

54/74H54 

54/74H55 

S54S00/N74S00 

S54S03/N74S03 

S54S04/N74S04 

S54S05/N74S05 

S54S10/N74S10 

N74S11 

N74S15 

S54S20/N74S20 

S54S22/N74S22 

S54S40/N74S40 

N74S64 

N74S65 

S54S133/N74S133 

S54S134/N74S134 

S54S140/N74S140 

82S41 

82S42 

10100 

10101 

10102 

10105 

10106 

10107 

10109 

10110 

10111 

10112, 

10113* 

10117 

10118 

10119 

10121 

10210 

10211 

10212 

INTERFACE ELEMENTS 
1017 



Quadruple 2-lnput Positive NAND Gates (w/Open 

Collector Output) 

Hex Inverters 

Hex Inverters (w/Open Collector Output) 

Quadruple 2-lnput Positive AND Gate 

Triple 3-lnput Positive NAND Gates 

Triple 3-lnput Positive AND Gates 

Dual 4-lnput Positive NAND Gates 

Dual 4-lnput Positive AND Gates 

Dual 4-lnput Positive NAND Gates (w/Open Collector Output) 

8-lnput Positive NAND Gates 

Dual 4-lnput Positive NAND Buffers 

Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 

Dual 2-Wide 2-lnput AND-OR-INVERT Gates 

Expandable 2-2-2-3-lnput AND-OR Gates 

Expandable 2-2-2-3-lnput AND-OR-INVERT Gates 

4-Wide 2-lnput AND-OR-INVERT Gates 

Expandable 2-Wide 4-lnput AND-OR-INVERT Gates 

Quadruple 2-lnput Positive NAND Gate 

Quadruple 2-lnput Positive NAND Gate (w/Open 

Collector Output) 

Hex Inverter 

Hex Inverter (w/Open Collector Output) 

Triple 3-lnput Positive NAND Gate 

Triple 3-lnput Positive AND G?te 

Triple 3-lnput Positive AND Gate (w/Open Collector Output) 

Dual 4-lnput Positive NAND Gate 

Dual 4-lnput Positive NAND Gate (w/Open Collector Output) 

Dual 4-lnput Positive NAND Buffers 

4-2-3-2-lnput AND-OR-lnvert Gates 

4-2-3-2-lnput AND-OR-lnvert Gates (W/Open Collector Output) 

1 3-lnput NAND Gate 

1 2-lnput NAND Gate (w/Tri-State Outputs) 

Dual 4-lnput Positive NAND Line Drivers 

Quad Exclusive-OR Element 

4-Bit Quad Exclusive-NOR 

Quad 3-lnput NOR Gate 

Quad 2-lnput OR/NOR Gate (Connplementary Outputs) 

Quad 2-lnput NOR Gate 

Triple 2-3-2 OR/NOR Gate 

Triple 4-3-3 NOR Gate 

Triple Exclusive OR/NOR Gate 

Dual 4-5-lnput OR/NOR Gate 

Dual 3-lnput 3-Output OR Gate 

Dual 3-lnput 3-Output NOR Gate 

Dual 3-lnput 1 OR/2 NOR Output Gate 

Quad Exclusive OR (with Enable) 

2-Wide 2, 3-lnput OR-AND/OR-AND-INVERT Gate 

Dual 2-Wide 3, 3-lnput OR-AND Gate 

4-Wide 4, 3, 3, 3-lnput OR-AND Gate Dugl 

4-Wide 3, 3, 3, 3-lnput OR-ANb/OR-AND-INVERT Gate 

Dual 3-lnput Triple OR Output High Performance Gate 

Dual 3-lnput Triple NOR Output High Performance Gate 

Dual 3-lnput Two NOR/One OR Output High Performance Gate 



Dual Level Translator (TTL/DTL to ECL) 



54/74 


2-185 


54/74 


2-187 


54/74 


2-189 


54/74 


2-191 


54/74 


2-193 


54/74 


2-195 


54/74 


2-197 


54/74 


2-199 


54/74 


2-201 


54/74 


2-203 


54/74 


2-205 


54/74 


2-206 


54/74 


2-207 


54/74 


2-209 


54/74 


2-211 


54/74 


2-211 


54/74 


2-213 


54/74 


2-247 


54/74 


2-247 


54/74 


2-249 


54/74 


2-249 


54/74 


2-251 


54/74 


2-253 


54/74 


2-253 


54/74 


2-254 


54/74 


2-256 


54/74 


2-258 


54/74 


2-260 


54/74 


2-260 


54/74 


2-268 


54/74 


2-269 


54/74 


2-258 


MSI/TTL 8000 


3-183 


MSI/TTL 8000 


3-185 


ECL 


525 


ECL 


5-26 


ECL 


5-28 


ECL 


5-30 


ECL 


5-32 


ECL 


5-34 


ECL 


5-36 


ECL 


5-38 


ECL 


5-40 


ECL 


5-42 


ECL 


5-44 


ECL 


5-50 


ECL 


5-52 


ECL 


5-54 


ECL 


5-56 


ECL 


5-94 


ECL 


5-94 


ECL 


5-94 


ECL 


5-11 
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INTERFACE ELEMENTS (Continued) 



1039 
1068 
8T01 
8T04 

8T05 

8T06 

8T09 

8T10 

8T13 

8T14 

8T15 

8T16 

8T20 

8T22 

8T23 

8T24 

8T25 

8T26 

10115 

10116 

10124 

10125 



Quad Level Translator (ECL to TTL/DTL) 

Quad ECL to TTL Translator 

Nixie* Decoder/Driver (68V, 5mA) 

Seven-Segment Decoder/Display Driver (Active low 

-40mA current sink) 

Seven-Segment Decoder /Display Driver (Active high 

-2.5mA current source) 

Seven-Segment Decoder/Display Driver (Active high 

-bare collector) 

Quad Bus Driver (Tri-State Outputs) 

Quad D-Type Bus Flip-Flop (Tri-State Outputs) 

Dual Line Driver 

Triple Line Receiver/Schmitt Trigger 

Dual Communications El A/MIL Line Driver 

Dual Communications EIA/MIL Line Receiver 

Bidirectional Monostable Multivibrator (Differential Input) 

Retriggerable Monostable Multivibrator 

Dual Line Driver for IBM 360/370 Interface 

Triple Line Driver for IBM 360/370 Interface 

Dual MOS Sense Amplifier with Latch (tri-State Outputs) 

Quad Bus Driver/Receiver (Tri-State Outputs) 

Quad Differential Line Receiver 

Triple Differential OR/NOR Line Receiver 

Quad Differential Line Driver/Quad TTL to ECL Translator 

Quad Differential Line Receiver/Quad ECL to TTL Translator 



ECL 


5-11 


ECL 


5-23 


MSI /TTL 8000 


3-118 


MSI/TTL 8000 


3-120 


MSI/TTL 8000 


3-124 


MSI/TTL 8000 


3-128 


MSI/TTL 8000 


3-132 


MSI/TTL 8000 


3-136 


MSI/TTL 8000 


3-140 


MSI/TTL 8000 


3-143 


MSI/TTL 8000 


3-147 


MSI/TTL 8000 


3-150 


MSI/TTL 8000 


3-154 


MSI/TTL 8000 


3-159 


MSI/TTL 8000 


3-161 


MSI/TTL 8000 


3-165 


MSI/TTL 8000 


3-169 


MSI/TTL 8000 


3-173 


ECL 


5-46 


ECL 


5-48 


ECL 


5-58 


ECL 


559 



MEMORIES 

1103 

1103-1 

2400 
2441 
2451 
2461 
2462 
2501 
25L01 

2530 
2548 
2580 
2602 

2602-1 

7488 

7489 

8220 

8204 

8205 

8223 

8224 

8225 

8228 

82S06 

82S07 

1-16 



Fully Decoded Random Access 1024-Bit Dynamic Memory 

(300ns Access Time) 

Fully Decoded Random Access 1024-Bit Dynamic Memory 

(150ns Access Time) 

Fully Decoded 1024 and 2048 Static Read-Only Memories 

Fully Decoded 1024 Static Read-Only Memory (256x4) 

Fully Decoded 1024 Static Read-Only Memory (128x8) (256x4) 

Fully Decoded 2048 Static Read-Only Memory (256x8) (512x4) 

Fully Decoded 2048 Static Read-Only Memory (512x4) 

Fully Decoded 256x1 Static Random Access Memory 

Fully Decoded 256x1 Static Random Access Memory (Low 

Power) 

High Speed 512x8 Static Read-Only Memory 

Fully Decoded, 2048-Bit Random Access Memory 

8192-Bit High Speed Static Read-Only Memory 

Fully Decoded 1024-Bit Static Random Access Memory 

(Ijus Access and Cycle Time) 

Fully Decoded 1024-Bit Static Random Access Memory 

(500ns Access and Cycle Time) 

256-Bit Read-Only Memory 

64-Bit Read/Write Memory (RAM) 

8-Bit Content Addressable Memory (4x2 CAM) 

2048-Bit Bipolar ROM (256x8) 

4096-Bit Bipolar ROM (512x8) 

256-Bit Bipolar Field-Programmable ROM (32x8 PROM) 

256-Bit Bipolar ROM (32x8) 

64-Bit Bipolar Scratch Pad Memory (16x4 RAM) 

4096-Bit Bipolar ROM (1024x4) 

256-Bit Bipolar RAM (256x1 RAM Tri-State) 

256-Bit Bipolar RAM (256x1 RAM Open Collector) 



MOS 



7-15 



MOS 


7-21 


MOS 


7-32 


MOS 


7-39 


MOS 


7-39 


MOS 


7-39 


MOS 


7-39 


MOS 


7-45 


MOS 


7-53 


MOS 


7-124 


MOS 


7-147 


MOS 


7-151 



MOS 



7-158 



MOS 


7-158 


54/74 


2-90 


54/74 


2-92 


BIPOLAR MEM. 


4-3 


BIPOLAR MEM. 


4-1 


BIPOLAR MEM. 


4-1 


BIPOLAR MEM. 


4-8 


BIPOLAR MEM. 


4-11 


BIPOLAR MEM. 


4-15 


BIPOLAR MEM. 


4-18 


BIPOLAR MEM. 


4-20 


BIPOLAR MEM. 


4-20 



MEMORIES (Continued) 



82S16 
82S17 
82S21 
82S23 

82S26 

82S29 

54/74170 
82S123 



MULTIPLEXERS 

8230 

8231 

8232 

8233 

8234 

8235 

8263 

8264 

8266 

8267 

82S30 

82S31 

82S32 

82S33 

82S34 

82S66 

82S67 

10164 

10174 

54/74150 

54/74151 

54/74152 

54/74153 

54/74157 

54/74158 

S54S151/N74S151 

S54S153/N74S153 

S54S157/N74S157 

S54S158/N74S158 

S54S251/N74S251 
S54S257/N74S257 

S54S258/N74S258 



256-Bit Bipolar RAM (256x 1 RAM Open Collector Tri-State) 

256-Bit Bipolar RAM (256x1 RAM Open Collector) 

64-Bit Bipolar High Speed Write-While-Read RAM (32x2) 

256-Bit Bipolar Programmable ROM (32x8 PROM Open 

Collector) 

1024-Bit Bipolar Programmable ROM (256x4 PROM 

Open Collector) 

1024-Bit Bipolar Programmable ROM (256x4 PROM 

Tri-State Outputs) 

4x4 Register Files 

256-Bit Bipolar Programmable ROM (32x8 PROM 

Tri-State) 



8-lnput Digital Multiplexer 

8-lnput Digital Multiplexer 

8-lnput Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

3-lnput, 4-Bit Digital Multiplexer 

3-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

8-lnput Digital Multiplexer 

8-lnput Digital Multiplexer 

8-lnput Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

8-Line to 1-Line Multiplexer (with Enable) 

Dual 4 Line to 1 Line Multiplexer (with Enable) 

16-Bit Data Selectors/Multiplexers 

8-Bit Data Selectors/Multiplexers with Strobe 

8-Bit Data Selectors/Multiplexers 

Dual 4-Line to 1-Line Data Selectors/Multiplexers 

Quad 2-1 Multiplexer 

Quadruple 2-lnput Data Selector/Multiplexer 

8-lnput Data Selectors/Multiplexers 

Dual 4-Line to 1 -Line Data Selectors/Multiplexers 

Quadruple 2-Line to 1-Line Data Selectors/Multiplexers 

(Non-Inverting) 

Quadruple 2-Line to 1-Line Data Selectors/Multiplexers 

(Inverting) 

8-lnput Data Selectors/Multiplexers (w/Tri-State Outputs) 

Quad 2- Line to 1-Line Data Selectors/Multiplexers with 

Tri-State Outputs (Non-Inverting) 

Quadruple 2-Line to 1-Line Data Selectors/Multiplexers 
(w/Tri-State Outputs) (Inverting) 



BIPOLAR MEM. 


4-22 


BIPOLAR MEM. 


4-22 


BIPOLAR MEM. 


4-24 


BIPOLAR MEM. 


4-27 


BIPOLAR MEM. 


4-30 


BIPOLAR MEM. 


4-30 


54/74 


2-151 


BIPOLAR 


4-27 


MSI/TTL 8000 


3-22 


MSl/TTL 8000 


3-22 


MSI/TTL 8000 


3-22 


MSI/TTL8000 


3-26 


MSI/TTL 8000 


3-26 


MSI/TTL 8000 


3-26 


MSI/TTL 8000 


3-57 


MSI/TTL 8000 


3-57 


MSI/TTL 8000 


3-63 


MSI/TTL 8000 


3-63 


MSI/TTL 8000 


3-178 


MSI/TTL 8000 


3-180 


MSI/TTL 8000 


3-180 


MSI/TTL 8000 


3-181 


MSI/TTL 8000 


3-181 


MSI/TTL 8000 


3-190 


MSI/TTL 8000 


3-190 


ECL 


5-80 


ECL 


5-89 


54/74 


2-121 


54/74 


2-123 


54/74 


2-125 


54/74 


2-128 


54/74 


2-136 


54/74 


2-136 


54/74 


2-270 


54/74 


2-273 



54/74 



I 



2-276 



54/74 


2-276 


54/74 


2-270 


54/74 


2-290 



54/74 



2-290 



OPERATIONAL AMPLIFIERS 



516 
531 
536 
LM101A 



Operational Amplifier 

High Slew Rate Operational Amplifier 

FET Input Operational Amplifier 

High Performance Operational Amplifier 



LINEAR 


6-12 


LINEAR 


6-24 


LINEAR 


6-32 


LINEAR 


6-164 
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OPERATIONAL AMPLIFIERS (Continued) 



LM101 

LM107 

LM201A 

LM201 

LM207 

LM301A 

LM307 

5556 

5558 

MA709 

MA740 

)uA741 

||A747 

AtA748 

PHASE LOCKED LOOP 

560 
561 
562 
565 
566 
567 

REGISTERS 

10141 

2000 

2010 

2502 

2503 

2504 

2505 

2506 

2507 

2509 
2510 
2511 
2512 
2517 

2518 

2519 

2521 

2522 

2524 

2525 

2527 

2528 

2529 

2532 

2533 

54/7491 

54/7494 

54/7495 

54/7496 

8200 

8201 



High Performance Amplifier 

General Purpose Operational Amplifier 

High Performance Operational Amplifier 

High Performance Amplifier 

General Purpose Operational Amplifier 

High Performance Operational Amplifier 

General Purpose Operational Amplifier 

Operational Amplifier 

Dual Operational Amplifiers 

Operational Amplifier 

FET Input Operational Amplifier 

High Performance Operational Amplifier 

Dual Operational Amplifier 

High Performance Operational Amplifier 



Phase Locked Loop 
Phase Locked Loop 
Phase Locked Loop 
Phase Locked Loop 
Function Generator 
Tone Decoder Phase Locked Loop 



4-Bit Universal Shift Register 

Dual Static Shift Registers 

Dual 100-Bit Static Shift Register DC to 3 MHz 

Quad 256-Bit Capacity Multiplexed Dynamic Shift Register 

Dual 512-Bit Capacity Multiplexed Dynamic Shift Register 

Single 1024-Bit Capacity Multiplexed Dynamic Shift Register 

512-Bit Recirculating Dynamic Shift Registers 

Dual 100-Bit Dynamic Shift Register (Bare Drain) 

Dual 100-Bit Dynamic Shift Register (7.5K Pulldown 

ResFstor) 

Tri-State Output Dual 50-Bit Static Shift Registers 

Tri-State Output Dual 100-Bit Static Shift Register 

Tri-State Output Dual 200-Bit Static Shift Register 

1024-Bit Recirculating Dynamic Shift Register 

Dual 100-Bit Dynamic Shift Register (20K Pulldown 

Resistor) 

Hex 32-Bit Static Shift Registers 

Hex 40-Bit Static Shift Registers 

Dual 128-Bit Static Shift Register 

Dual 132-Bit Static Shift Register 

512-Bit Recirculating Dynamic Shift Registers 

1024-Bit Recirculating Dynamic Shift Registers 

Dual 256-Bit Static Shift Registers 

Dual 250-Bit Static Shift Registers 

Dual 240-Bit Static Shift Registers 

Quad 80-Bit Static Shift Register 

1024-Bit Static Shift Register 

8-Bit Shift Register 

4-Bit Shift Registers (Parallel-In, Serial-Out) 

4-Bit Universal Shift Registers (Parallel-In, Parallel-Out) 

5-Bit Shift Registers (Dual Parallel-In, Parallel-Out) 

Dual 5-Bit Buffer Register 

Dual 5-Bit Buffer Register with D Complement 



LINEAR 


6-169 


LINEAR 


6-175 


LINEAR 


6-164 


LINEAR 


6-169 


LINEAR 


6-175 


LINEAR 


6-164 


LINEAR 


6-175 


LINEAR 


6-142 


LINEAR 


6-145 


LINEAR 


6-97 


LINEAR 


6-113 


LINEAR 


6-115 


LINEAR 


6-119 


LINEAR 


6-124 


LINEAR 


6-56 


LINEAR 


6-61 


LINEAR 


6-66 


LINEAR 


6-72 


LINEAR 


6-77 


LINEAR 


6-81 


ECL 


5-74 


MOS 


7-26 


MOS 


7-29 


MOS 


7-57 


MOS 


7-57 


MOS 


7-57 


MOS 


7-62 


MOS 


7-68 


MOS 


7-68 


MOS 


7-73 


MOS 


7-73 


MOS 


7-73 


MOS 


7-62 


MOS 


7-68 


MOS 


7-96 


MOS 


7-96 


MOS 


7-102 


MOS 


7-102 


MOS 


7-108 


MOS 


7-108 


MOS 


7-118 


MOS 


7-118 


MOS 


7-118 


MOS 


7-127 


MOS 


7-131 


54/74 


2-96 


54/74 


2 102 


54/74 


2-104 


54/74 


2-106 


MSI/TTL 8000 


3-16 


MSI/TTL 8000 


3-16 
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REGISTERS (Continued) 



8202 

8203 

8243 

8270 

8271 

8273 

8274 

8276 

8277 

82S70 

82871 

54/74164 

54/74165 

54/74166 

54/74194 

54/74195 

54/74198 
54/74199 

S54S194/N74S194 
S54S195/N74S195 

SPECIAL FUNCTIONS 

2535 
2536 

VOLTAGE REGULATORS 

550 

LM109 

LM209 

LM309 

jLiA723 



10-Bit Buffer Register 

10-Bit Buffer Register with D Complement 

8-Bit Position Scaler 

4-Bit Shift Register 

4-Bit Shift Register 

10-Bit Serial-ln, Parallel-Out Shift Register 

10-Bit Paralfel-ln, Serial-Out Shift Register 

8-Bit Shift Register 

Dual 8-Bit Shift Register 

4-Bit Shift Register 

4-Bit Shift Register 

8-Bit Parallel-Out Shift Registers 

Parallel-Load 8-Bit Shift Registers 

Parallel-Load 8-Bit Shift Registers 

4-Bit Bidirectional Universal Shift Registers 

4-Bit Parallel-In, Parallel-Out Shift Register (J-K Inputs 

to First Stage) 

8-Bit Parallel-In, Parallel-Out Bidirectional Shift Registers 

8-Bit Parallel-In, Parallel-Out Shift Registers (J-K Inputs 

to First Stage) 

4-Bit Bidirectional Universal Shift Registers 

4-Bit Parallel-Access Shift Registers 



Universal Asynchronous First-ln, First-Out Buffer Register 
Universal Asynchronous Receiver Transmitter (UAR-T) 



Precision Voltage Regulator 
Five Volt Regulator 
Five Volt Regulator 
Five Volt Regulator 
Precision Volt Regulator 



MSI/TTL 8000 


3-16 


MSI/TTL 8000 


3-16 


MSI/TTL 8000 


3-35 


MSI/TTL 8000 


3-73 


MSI/TTL 8000 


3-73 


MSI/TTL 8000 


3-79 


MSI/TTL 8000 


3-80 


MSI/TTL 8000 


3-85 


MSI/TTL 8000 


3-88 


MSi/TTL 8000 


3-192 


MSI/TTL 8000 


3-192 


54/74 


2-144 


54/74 


2-147 


54/74 


2-149 


54/74 


2-174 


54/74 


2-176 


54/74 


2-178 


54/74 


2-180 


54/74 


2-284 


54/74 


2-287 


MOS 


7-135 


MOS 


7-139 


LINEAR 


6-44 


LINEAR 


6-179 


LINEAR 


6-179 


LINEAR 


6-179 


LINEAR 


6-103 
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SALES OFFICES 

•New England Regional Sales Office: Miller Building, Suite 11 
594 Marrett Road, Lexington, Massachusetts 02173 
Phone (617) 861-0840 TWX: (710) 326-6711 

• Atlantic States Regional Sales Office: 2460 Lemolne Ave., Fort Lee, 
New Jersey 07024 

Phone: (201) 947-9870 TWX: (710) 991-9794 

Florida: 3267 San Mateo, Clearwater 33515 

Phone: (813) 726-3469 TWX: (810) 866-0437 

Maiyland: Silver Springs 

Phone: (301) 946-6030 

Pennsylvania and Southern New Jersey: P. 0. Box 431, Cedar 

Brook BIdg., Tauntan Rd., Medtord, New Jersey 08055 

Phone: (609) 665-5071 TWX: (510) 683-6291 

Virginia: 12001 Whip Road, Reston 22070 

Phone: (301) 946-6030 

• Central Regional Sales Office: 5105 Tollview Drive, Suite 209 
Rolling Meadows, Illinois 60008 

Phone: (312) 259-8300 TWX: (910) 687-0765 

Michigan: 725 S. Adams Rd. 

Birmingham 48011 

Phone: (313) 642-0420 

Minnesota: 7710 Computer Ave., Suite 132, Minneapolis 55435 

Phone: (612) 922-2801 TWX; (910) 576-2740 

Texas: 12830 Hillcrest, Suite 111, Dallas 75230 
Phone: (214) 661-1296 TWX: (910) 860-5451 

• Northwest Regional Sales Office: 465 South Mathilda, Suite 301 
Sunnyvale, CA 94086 

Phone (408) 736-7565/6/7 TWX:(910) 339-9220 (910) 339-9283 

• Southwest Regional Sales Office: 2061 Business Center Dr. 
Suite 214, Irvine, Ca 92664 

Phone: (714) 8338980, (213) 924-1668 TWX: (910) 595-1506 

Arizona: P.O. Box 1607, Scottsdaie 85252 

Phone: (602) 947-7558 

California: P. 0. Box 788, Del Mar 92014 

Phone: {714) 453-7570 



REPRESENTATIVES 

ALABAMA 

Huntsvllle 35801: Compar Corpv 904 Bob Wallace Ave., Suite A 

Phone: (205) 539-8476 

ARIZONA 

Scottsdaie 85252: Compar Corp., Box 1607 

Phone: (602) 947-4336 TWX: (910) 950-1293 

CALIFORNIA 

San Diego 92123: Celtec Company, Inc., 8799 Balboa Avenue 

Phone: (714) 279-7961 TWX: (910) 335-1512 

CANADA 

To }nto 17, Ontario: Corning Glass Works of Canada, Ltd., 

13 I Vanderhoff Ave. 

Ph me: (416) 4211500 TWX: (610) 491-2155 

M( itreal 265, Quebec: Corning Glass Works of Canada, 

70 15 Chester Ave. 

CC LORADO 

De iver 80237: Parker Webster Company, 8213 E. Kenyon Dr. 

Ph me: (303) 770-1972 TWX: (910) 935-0881 

C( NNECTICUT 

Ha nden 06518: Compar Corp., P. O. Box 5204 

Ph me: (203) 288-9276 TWX: (710) 465-1540 

FL )RIDA 

AH tmonte Springs 32701: WMM Associates, Inc., 515 Tivoli Ct. 

Ph me: (305) 831-4645 



Clearwater 33516: WMM Associates, Inc., 

Hulmac Building, Suite 115, 
3118 Gulf to Bay Boulevard 
Phone: (813) 726-8871, (813) 726-8872 

Pompano Beach 33060: WMM Associates, Inc., 

721 South East 6th Terrace 
Phone: (305) 943-3091 

INDIANA 

Indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Dr. 

Phone: (317) 849-4442 

MARYLAND 

Silver Springs 20904: Mechtronlcs Sales, Inc., 11700 Old Columbia 

Pike, Suite L-6 Phone: (301) 622-2420 

MASSACHUSETTS 

Newton Highlands 02161: Compar Corp., 88 Needham Street 

Phone: (617) 969-7140 TWX: (710) 335-1686 

MINNESOTA 

Minneapolis 55416: Compar Corp., P. 0. Box 16183 

Phone: (612) 922-7011 

MISSOURI 

St. Louis 63141: Compar Corp., 11734 Lackland Industrial Drive 

Phone: (314) 567-3399 TWX: (910) 764-0839 

NEW MEXICO 

Albuquerque 87110: Staley Company Inc., 2925 Charieston N.E. 

Phone: (505) 294-2660 

UPSTATE NEW YORK 

Dewitt 13214: TriTech Electronics, Inc., 

P. O. Box C Phone: (315) 446-2881 

NORTH CAROLINA 

Winston-Salem 27101: Compar Corp., 1106 Burke Street 

Phone: (919) 723-1002 TWX: (510) 931-3101 

OHIO 

Dayton 45405: Compar Corp., P. O. Box 57, Forest Park Branch 

Phone: (415) 435-1301 

Fairview Park 44126: Compar Corp., P. O. Box 4791 

Phone: (216) 333-4120 TWX: (810) 421-8396 

TEXAS 

Richardson 75080: Semiconductor Sales Associates, 

312 North Central Expressway, Suite 213 
Phone: (214) 231-6181 

WASnrNGTON 

Bellevue 98009: Western Technical Sales, P. O. Box 902 

Phone: (206) 454-3906 (503) 224-5107 TWX: (910) 443-2309 



DISTRIBUTORS 

ARIZONA 

Phoenix 85009: Hamllton/Avnet Electronics, 1739 N. 28th Ave. 

Phone: (602) 269-1391 TELEX: 667-450 

Phoenix 85034: Kieroff Electronics, 2633 East Buckle Road 

Phone: (602) 273-7331 TWX: (910) 951-1550 

CALIFORNIA 

Buriingame 94010: Compar Corp., 820 Airport Blvd. 

Phone: (415) 347-5411 TWX: (910) 374-2366 

Culver City 90230: Hamllton/Avnet Electronics, 

10912 W. Washington 

Phone: (213) 870-7171 TELEX: 677100, 674-381, 674-354 

El Monte 91731: G. S. Marshall, 9674 Telstar Avenue 
Phone: (213) 686-1500 TWX: (910) 587-1565 

Los Angeles 90022: KT/Wesco Electronics, 5650 Jjllson Street 
Phone: (213) 685-9525 TWX: (910) 580-1980 



I 
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Mountain View 94041: Hamllton/Avnet Electronics, 

340 East Middlefield Road 

Pilone: (415) 961-7000 TELEX: 348-201 

Palo Aito 94303: Wesco Electronics, 3973 East Bayshore Road 

Phone: (415) 968-3475 7WX: (910) 379-6488 

Redwood City 94063: Cramer Electronics, 695 Veterans Blvd. 

Phone; (415) 365-4000 

San Diego 92123: Hamilton/Avnet Electronics, 

5567 Kearney Villa Rd. 

Phone: (714) 279-2421 

San Diego 92123: Kierulff/Schley Electronics, 

8797 Balboa Avenue 

Phone: (714) 278-2112 TWX: (910) 335-1182 

CANADA 

Downsview 463, Ontario: Cesco Electronics, Ltd., 

24 Martin Ross Avenue 

Phone: (416) 661-0220 TELEX: 02-29697 

Downsview, Ontario: Cramer Electronics, 920 Alness Ave., 

Unit 9 

Phone: (416) 661-9222 

Montreal, Quebec: Cesco Electronics, Ltd., 4050 Jean Talon West 

Phone: (514) 735-5511 TWX: (610) 421-3445 

Montreal, Quel>ec: Hamllton/Avnet, 935 Montee Des Liesses 

Phone: (514) 735-2389 

Ottawa, Ontario: Hamilton/Avnet Electronics, 880 Lady Ellen Place 

Phone: (613) 725-3071 

Ottawa, Ontario: Cesco Electronics, Ltd., 1300 Cariing Avenue 

Phone: (613) 729-5118 

Quebec: Cesco Electronics, Ltd., 128 St. Vailier Street 

Phone: (418) 524-3518 

COLORADO 

Denver 80216: Hamllton/Avnet Electronics, 1400 W. 46th Avenue 

Phone: (303) 433-8551 TELEX: 45872 

Denver 80222: Cramer Electronics, 5465 E. Evans Place at Hudson 

Phone: (303) 758-2100 

FLORIDA 

Hollywood 33021: Hamllton/Avnet Electronics, 4020 No. 29th Ave. 

Phone: (305) 925-5401 TELEX: 51-4328 

Hollywood 33020: Schweber Electronics, 2830 North 28th Terrace 
Phone: (305) 927-0511 

Orlando 32805: Hammond Electronics, 911 West Central Blvd. 
Phone: (305) 241-6601 TWX: (810) 850-4121 

GEORGIA 

Atlanta 30340: Schweber Electronics, 

4126 Pieasantdale Road, Suite 14 
Phone: (404) 449-9170 

Atlanta 30342: Hamllton/Avnet Electronics, 
6700 Interstate 85 Access Road, Suite 2B 
Phone: (404) 448-0800 TELEX: 542-127 

ILLINOIS 

Elk Grove 60007: Schweber Electronics, 1380 Jarvis Avenue 

Phone: (312) 593-2740 

Eimhurst 60126: Semiconductor Specialists, .Inc., 

195 Spangler Avenue, Eimhurst Industrial Park 

Phone: (312) 279-1000 TWX: 254-0169 

Schiller Park 60176: Hamllton/Avnet Electronics, 3901 Pace Court 

Phone: (312) 678-6310 TELEX: 728-330 

KANSAS 

Prairie Village 66208: Hamllton/Avnet Electronics, 

3500 West 75th Street 
Phone; (913) 362-3250 



MARYLAND 

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive, 

P. O. Box 8647 

Phone: (301) 796-5000 TELEX: 879-68 

Rockvilie 20850: Pioneer Washington Electronics, Inc., 
1037 Taft Street Phone: (301) 424-3300 

Rockvilie 20852: Schweber Electronics, 5640 Fisher Lane 
Phone: (301) 881-2970 

MASSACHUSETTS 

Burlington 01803: Hamilton/Avnet Electronics 

207 Cambridge Street 

Phone: (617) 272-3060 TELEX: 9496-61 

Needham Heights 02194: Kierulff/Schley, 14 Charles Street 
Phone: (617) 449-3600 TWX: (710) 326-1179 

MICHIGAN 

Livonia 48150: Hamilton/Avnet Electronics, 13150 Wayne Rd. 

Phone: (313) 522-4700 

Detroit 48240: Semiconductor Specialists, Inc., 

25127 W. Six Mile Road 

Phone: (313) 255-0300 TWX: (910) 254-0169 

MINNESOTA 

Minneapolis 55423: Semiconductor Specialists, inc., 

7742 Morgan Avenue South 
Phone: (612) 854-8841 

Minneapolis 55420: Hamilton/Avnet Electronics, 2850 Metro Dr. 
Phone: (612) 854-4800 

MISSOURI 

Hazelwood 63042: HamiKon/Avnet Electronics, 400 Brookes Lane 

Phone: (314) 731-1144 TELEX: 442348 

NEW YORK 

Buffalo 1.4202: Summit Distributors, inc., 916 Main Street 

Phone: (/ 16) 884-3450 TWX: (710) 522-1692 

Farmingdale, L. I., 11735: Arrow Electronics, 

900 Broad Hollow Rd. 
Phone: (516) 694-6800 

Hauppauge, L.1. 11787: Semiconductor Concepts, Inc., 

195 Engineer Road 

Phone: (516) 273-1234 TWX: (510) 227-6232 

Rochester 14620: Schweber Electronics, 999 Buffalo Road 
Phone: (716) 328-4180 

Syracuse 13211: Hamllton/Avnet Electronics, 222 Boss Rd. 

Phone: (315) 437-2642 

Westbury 11590: Schweber Electronics, Jericho Turnpike 
Phone: (516) 334-7474 TWX: (510) 222-3660 

Woodbury, L.I. 11797: Harvey Radio, 60 Crossways Park West 
Phone: (516) 921-8700 TWX: (510) 221-2184 

NEW MEXICO 

Albuquerque 87108: Cramer Electronics, 137 Vermont, N.E. 

Phone: (505) 265-5767 

NORTH CAROLINA 

Greensboro 27406: Hammond Electronics, 

2923 Pacific Avenue 
Phone: (919) 275-6391 

NORTHERN NEW JERSEY 

Cedar Grove 07009: Hamilton/Avnet Electronics, 

220 Little Falls Road 

Phone: (201) 2390800 TELEX: 138313 

Saddlebrook 07662: Arrow Electronics, 285 Midland Avenue 

Phone: (201) 256-7331 

SOUTHERN NEW JERSEY AND PENNSYLVANIA 
Cherry Hill, N. J. 08034: Hamilton/Avnet Electronics, 

1608-10 W. Marlton Pike 

Phone: (609) 662-9337 TELEX: 834737 
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Cheriir HHI, N. J. 08034: Mllgray-Delaware Valley, 
1165 Marlkress Road 

Phone: N.J. (609) 424-1300 Phila. (215) 228-2000 
TWX: (710) 896-0405 

OHIO 

Beechwood 44122: Schweber Electronics, 

23880 Commerce Park Road 
Phone: (216) 464-2970 

Cleveland 44122: Arrow Electronics, 23945 Mercantile Rd. 
Phone: (216) 464-2000 

Cleveland 44105: Pioneer Standard Electronics, 

4800 East 131st Street 

Phone: (216) 587-3600 TWX: (810) 421-8238 

Kettering 45429: Arrow Electronics, 3100 Plainfield Road 
Phone: (513) 253-9176 TWX: (810) 459-1611 

OKLAHOMA 

Tulsa 74112: Cramer Electronics, 6336 East 13th St. 
Phone: (918) 836-3371 

TEXAS 

Dallas 75207: Hamllton/Avnet Electronics, 2403 Farrington Ave. 

Phone: (214) 638-2850 TELEX: 732359 

Dallas 75220: Cramer Electronics, 2970 BIystone Ave. 

Phone: (214) 350-1355 

Houston 77036: Component Specialties, 7315 Ashcroft, Suite 113 
Phone: (713) 771-7237 

Houston 77019: Hamilton/Avnet Electronics, 

1216 West Clay Street 

Phone: (713) 526-4661 TELEX: 762589 

UTAH 

Salt Lake City 84115: Alta Electronics, 2280 S. Main St., 

Phone: (801) 486-7227 TELEX: (910) 925-5282 

Salt Lake City 84119: Hamllton/Avnet Electronics 

647 West Billinis Road 
Phone: (801) 262-8451 

WASHINGTON 

Seattle 98121: Hamilton/Avnet Electronics, 2320 Sixth Avenue 

Phone: (206) 624-5930 TELEX; 32249 



INTERNATIONAL SALES 

EUROPEAN HEADQUARTERS 

SIgnetlcs International Corp., Yeoman House, 63 Croydon Road, 
Penge, London, S.E. 20, England 
Phone: (01) 6592111 TELEX: 946619 

FRANCE 

Signetics S.A.R.L., 34 Rue de Silly, 92-Bouiogne 

Phone: 604-2307 TELEX: SIGNEF 26801F 

WEST GERMANY 

Signetics GmbH, Ernsthaldenstrasse 17, 

D 7 Stuttgart 80, West Germany 

Phone: (0711) 73-50-61 TELEX: 7255798 



STOCKING DISTRIBUTORS 

AUSTRALIA 

Pye Industries, Ltd., Technico Electronics Division, 
53 Carrington Rd., Marrickviile, Sydney, N.S.W. 
Phone: 55-0411 TELEX: 790-21490 

Pye industries, Ltd., Technico Electronics Divsion, 
2-18 Normanby Road, South Melbourne, Vic. 
Phone 69-60-61 TELEX: 31240 



BELGIUM 

Klaasing Benelux S.A., 30 Rue Leon Frederic, 1040 Brussels 

Phone: (02) 33-62-63, 34-20-30 TELEX: 25003 

WEST GERMANY 

EBV Elektronik GmbH. Augustenstrasse 79, D-8 Muenchen 2 

Phone: (0811) 52-53-40/48 TELEX: 524535 

EBV Elektronik GmbH. Myliusstrasse 54 D-6 Frankfurt/Main 1 
Phone: (0611) 72-04-16/18 TELEX: 413590 

EBV Elektronik GmbH. Scheurenstrasse 1, D-4 Duesseldorf 
Phone: (0211) 8-48-46/47 TELEX: 8587267 

"Muetron" Muller & Co. KG, Postfach 164, Bornstrasse 65, 

D-28 Bremen 1 

Phone: (0421) 31-04-85 TELEX: 245-325 

Omni-Ray GmbH, Moltkestrasse 8, 67 Ludwigshafen 
Phone: (062151) 3055 TELEX: 0464557 

Distron GmbH, D-1 Berlin 31, Wilhelmsaue 39-41 
Phone: 0311/870144 TELEX: 18-27-58 

Signetics GmbH, Eulenkrugstr, 81 E, D-2 Hamburg 67 
Phone: (411)60-35-242 

AUSTRIA 

Ing. Ernst Stelner, Beckgasse 30, A-1130 Wien 

Phone: (222) 82-10-605 

SWITZERLAND 

Omni Ray-AG, Dufourstrasse 56, 8008, Zurich 

Phone: 01-340766 TELEX: 53239 

FRANCE 

S. A. Gallec Electronlque, 78, Avenue des Champs-Elysees,> 

Paris 8e Phone: 359-58-38/255-67-10/255-67-11 

R.T.F., 73, Av. de Neuilly, 92 - Neuilly sur Seine, Paris 
Phone: 722.70.40 TELEX: 65.933 

Elic 38, le Bureau Barlsien S.A.R.L, 

8-10 Avenue du Grand Sablon, 38 La Tronche 
Phone: (76) 87-67-71 TELEX: 32-739 

ITALY 

Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano 

Phone: 546-26-41 TELEX: 33-168 Metronic 

ISRAEL 

Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herbst St., 

Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528 

UNITED KINGDOM 

Quarndon Electronics Ltd., Slack Lane, Derby, Derbyshire 

Phone: (0332) 3 26 51 TELEX: 37163 

S.D.S. (Portsmouth) Ltd., Hilsea Industrial Estate 
Portsmouth, Hampshire 
Phone: 6 53 1 1 TELEX: 861 14 

Semicomps Ltd., 5 Northfield Industrial Estate, 
Beresford Ave., Wembley, Middlesex 
Phone: (01) 903-3161 TELEX: 935243 

A. M. Lock & Co. Ltd., 79 Union St., Oldham, Lanes, England 
Phone: 061-624-6832 

SCOTLAND 

Semicomps Northern Ltd., 44, The Square, Kelso, Roxburghshire 

Phone: 2366 TELEX: 72692 

SWEDEN, NORWAY. FINLAND 

A. B. Kuno Kallman, Jarntorget 7, S-413 04 Goteberg SV, 

Phone: 17-01-20 TELEX: 21072 

DENMARK 

E. Friis-Mlkkelsen A/S, Krogshojvej 51, DK-2880 Bagsvaerd 

Phone: (01) 986333 TELEX:2350 
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THE NETHERLANDS 

Mulder-Hardenberi:, P. O. Box 5059, Westerhoutpark 1-A, Haarlem 
Phone: (023) 3191 84 TELEX: 41431 

JAPAN 

Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome Chiyoda-ku, Tokyo 

Phone; 218-5536 TELEX: 4616 

AFRICA 

Allied Electronic (PTY) Ltd., P. O. Box 6090, 
Dunswart, Transvaal, South Africa 
Phone: 54-4341 TELEX: 43-7823 

REPRESENTATIVES 

SWEDEN, NORWAY, FINLAND 

A. B. Kuno Kallnnan, Jarntorget 7, S-413 04 Goteborg SV, Sweden 

Phone 17-01-20 TELEX: 21072 

ISRAEL 

Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herbst St., 

Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528 

JAPAN 

Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome, 

Chiyoda-ku, Tokyo Phone 218-5536 TELEX: 4616 

INDIA 

Semiconductors Limited, Radia House, 6, Rampart Row, 

Fort, Bombay - 1 

Phone: 293667 TELEX: Transducer, Bombay 
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MILITARY PRODUCTS 

MIL-STD-883 FAMILY 

Class A, B and C of MIL-STD-883 are available on a stan- 
dard basis from Signetics. This standardization 

1 Simplifies or eliminates the need for customer spec 
generation, 

2 Reduces cost with economies of scale, 

3 Greatly reduces lead times with distributor inventories, 

4 Reduces the need for minimum purchase orders due to 
distributor inventories. 

Signetics designation for these classes are: 

MIL-STD-883, Level A = RA 

MIL-STD-883, Level B = RB 

MIL-STD-883, Level C = RC 

The RA, RB and RC flow are identical to that specified by 

MILITARY PRODUCTS 
JAN 38510 FAMILY 



MIL-STD-883. A detailed listing is in Section 8. These 
parts are distinguished from standard product as follows: 

1. Individual serial number on each circuit (class A only) 

2. The first letters of a part number are either R A (class A), 
RB (class B) or RC (class C); (i.e., RA 5400W) 

3. Individualdevice variable parametic test data is supplied 
with each shipment, (class A only) 

4. Generic data from GP B and C testing is available. 

RA, RB, RC flow is available on all parts in the following 

product families: 

5400 

54H00 

54S00 

8000 

8200 

Linears 

10100 (-30°C to +85°C only) 



■ 



JAN 38510 PART NUMBERS - WHAT THEY MEAN 


^38510 


XXX 


XX 


X 


X 


X 


Calls out 


Refers to detail 


Refers to one of 


Device class. 


CASE OUTLINE 


LEAD MATERIAL 


MIL-M- 


spec. 001,002, 


the devices on the 


Refers to level 


A-1/4"X1/4" Flat Pack 


A-Kovar or alloy 42 


38510 JAN 


003 


detail spec. 01,02, 


A, B, or C of 


B-1/4"X1/8" Flat Pack 


with hot solder dip 


I.e. 




03 


MIL-STD-883 


C-Dual-ln-Line 14 pin 
D-1/4"X3/8" Flat Pack 
E-Dual-ln-Line, 16 pin 
F-16 pin Flat Pack 
G-8 lead metal can 
H-1/4"X14" lead Flat Pack 
1-10 lead metal can 
J-3/8"X5/8", 24 pin Flat 
Pack 
K-Dual-ln-Line, 24 pin 


B-Kovar or alloy 42 

with tin plate 
C-Kovar oralloy 42 

with gold plate 
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UAIM 38510 FAMILY) 1 


Slash 


Device 




Case 


Lead Material 


Basic 


Sheet 


Type 


Class 


Outline 


& Finish 


Product 


001 


01 


B,C 


D,C 


B. C 


5430 


001 


02 


B 


C 


D,C 


B 


C 


5420 


001 


03 


B 


C 


D,C 


B 


C 


5410 


001 


04 


B 


C 


D, C 


B 


C 


5400 


001 


05 


B 


C 


D, C 


B 


C 


5404 


001 


06 


B 


C 


D, C 


B 


C 


5401 


001 


07 


8 


C 


D, C 


B 


C 


5405 


001 


08 


B 


C 


C 


B 


C 


5403 


002 


01 


B 


C 


D, C 


B 


C 


5472 


002 


02 


B 


C 


D,C 


B 


C 


5473 


002 


03 


B 


C 


C 


B 


C 


54107 


002 


04 


B 


C 


E 


B 


C 


5476 


002 


05 


B 


C 


D.C 


B 


C 


5474 


002 


06 


B 


C 


D,C 


B 


C 


5470 


003 


01 


B 


C 


D.C 


B 


C 


5440 


003 


02 


6 


C 


D,C 


B 


C 


5437 


003 


03 


B 


C 


D, C 


B 


C 


5438 


004 


01 


B 


C 


D,C 


B 


C 


5402 


005 


01 


B 


C 


D.C 


B 


C 


5450 


005 


02 


B 


C 


D.C 


B 


C 


5451 


005 


03 


B 


C 


D, C 


B 


C 


5453 


005 


04 


B 


C 


D.C 


B 


C 


5454 


006 


02 


B 


C 


E 


B 


C 


5483 


007 


01 


B 


C 


D.C 


B 


C 


5486 


008 


01 


B 


C 


D, C 


B 


C 


5406 


008 


02 


B 


C 


D, C 


B 


C 


5416 


008 


03 


B 


C 


D.C 


B 


C 


5407 


008 


04 


B 


C 


D.C 


6 


C 


5417 


009 


01 


B 


c 


C 


B 


C 


5495 


009 


02 


B 


c 


D.^C® 


B 


c 


5496 


009 


03 


B 


c 


B 


c 


54164 


010 


01 


B 


c 


E 


B 


c 


5442 


010 


02 


B 


c 


E 


B 


c 


5443 


010 


03 


B 


c 


E 


B 


c 


5444 


010 


04 


B 


c 


E 


B 


c 


5445 


010 


05 


B 


c 


^ /^ 


B 


c 


54145 


Oil 


01 


B 


c 


J.K® 


B 


c 


54181 


012 


01 


B 


c 


D, C 


B 


c 


54121 


012 


03 


B 


c 


E 


B 


c 


54123 


013 


01 


B 


c 


D, C 


B 


c 


5492 


013 


02 


B 


c 


D.C 


B 


c 


5493 


013 


03 


B 


c 


E 


B 


c 


54160 


013 


04 


B 


c 


E 


B 


c 


54161 


013 


05 


B 


c 


E 


B 


c 


54162 


013 


06 


B 


c 


E 


B 


c 


54163 


022 


01 


B 


c 


D, C 


B 


c 


54H72 


022 


02 


B 


c 


D.C 


B 


c 


54H73 


022 


03 


B 


c 


D, C 


B 


c 


54H74 


023 


01 


B 


c 


D.C 


B 


c 


54H30 


023 


02 


B 


c 


D.C 


B 


c 


54H20 


023 


03 


B 


c 


D, C 


B 


c 


54H10 


023 


04 


B 


c 


D.C 


B 


c 


54H00 


023 


05 


B 


c 


D.C 


B 


c 


54H04 



^ Not available in DB 
@ Not available in JB 



SEC 
SEC 
SEC 
SEC 
SEC 
SEC 



ONS 
ONS 
ONS 
ONS 
ONS 
ONS 



54/74 PRODUCT 
SPECIFICATIONS 




SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 



ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 



54/74 Functional Index 



ARITHMETIC ELEMENTS 

54/7480 

54/7483 

54/7485 

54/74fe6 

54/74180 

54/74181 

54/74182 



Gated Full Adders 

4-Bit Binary Full Adders 

4-Bit Magnitude Comparators 

Quadruple 2-lnput Exclusive-OR Gates 

8-Bit Odd-Even Parity Generators/Checkers 

4-Bit Arithmetic Logic Unit (ALU) and Function Generators 

Look-Ahead Carry Generators (for ALU) 



2-81 

2-85 

2-84 

2-88 

2-158 

2-160 

2-164 



COUNTERS 

54/74160 

54/74161 

54/74162 

54/74163 

54/74192 

54/74193 

54/7490 

54/7492 

54/7493 



Synchronous Decade Counters 

Synchronous 4-Bit Binary Counters 

Fully Synchronous Decade Counter 

Fully Synchronous 4-Bit Binary Counter 

Synchronous Up/Down Decade Counters (Two Clock Lines) 

Synchronous Up/Down 4-Bit Binary Counters (Two Clock Lines) 

Decade Counters 

Divide-by-Twelve Counters 

4-Bit Binary Counters 



2-138 

2-138 

2-138 

2-138 

2-166 

2-170 

2-94 

2-98 

2-100 




DATA SELECTORS/MULTIPLEXERS 

54/74150 16-Bit Data Selectors/Multiplexers 

54/741 51 8-Bit Data Selectors/Multiplexers with Strobe 

54/74152 8-Bit Data Selectors/Multiplexers 

54/74153 Dual 4-Line to 1-Line Data Selectors/Multiplexers 

54/74157 Quad 2-1 Multiplexer 

54/74158 Quadruple 2-lnput Data Selector/Multiplexer 



2-121 
2-123 
2-125 
2-128 
2-136 
2-136 



DECODERS 

54/7442 

54/7443 

54/7444 

54/74154 

54/74155 

54/74156 

7441 

54/7445 

54/74145 

7446 

7447 

7448 

74141 



BCD-to-Decimal Decoders 2-42 

Excess-3-to-Decimal Decoders 2-44 

Excess-3-Gray-to-Decimal Decoders 2-46 

4-Line to 16-Line (1 of 16) Decoders/Demultiplexers 2-130 

Dual 2-Line to 4-Line Decoders/Demultiplexers 2-132 

Dual 2-Line to 4-Line Decoders/Demultiplexers (w/Open Collector Output) 2-132 

BCD-to-Decimal Decoders/Drivers with Blanking 2-40 

BCD-to-Decimal Decoders/Drivers with 30V Output 2-48 

BCD-to-Decimal Decoders/Drivers with 15V Output 2-48 

BCD-to-Seven-Segment Decoders/Drivers with 30V Output 2-50 

BCD-to-Seven-Segment Decoders/Drivers with 15V Output 2-50 

BCD-to-Seven Segment Decoders 2-54 

BCD-to-Decimal Decoder/Driver 2-119 



EXPANDERS 

54/7460 

54/74H60 

54/74H61 

54H62 

74H62 



Dual 4-lnput Expander 
Dual 4-lnput Expander 
Triple 3-lnput Expanders 
3-2-2-3-1 nput AN D-OR Expander 
3-2-2-3-1 nput Expander 



2-62 

2-217 

2-219 

2-221 

2-223 



FLIP-FLOPS 

54/7470 
54/7472 
54/7473 



Positive Edge-Triggered J-K Flip-Flops (AND Inputs) 
J-K Master-Slave Flip-Flops (AND Inputs) 
Dual J-K Master-Slave Flip-Flops 



2-66 
2-68 
2-70 



FLIP-FLOPS (Continued) 

54/7474 

54/7476 

54/74107 

54/74121 

54/74122 

54/74123 

54/74175 

54/74H71 

54/74H72 

54/74H73 

54/74H74 

54/74H76 

54/74H101 

54/74H102 

54/74H103 

54/7414106 

54/74H108 



Dual D-Type Edge-Triggered Flip-Flops 2-72 

Dual J-K IVlaster-Slave Flip-Flops w/Preset and Clear 2-77 

Dual J-K Master-Slave Flip-Flops (Vqc -14, Gnd -7) 2-110 

Monostable Multivibrators 2-112 

Retriggerable Monostable Multivibrators w/Clear 2-116 

Dual Retriggerable Monostable Multivibrators w/Clear 2-116 

Quadruple D-Type Edge-Triggered Flip-Flops 2-155 

J-K Master-Slave Flip-Flop (AND-OR Inputs) 2-225 

J-K Master-Slave Flip-Flops (AND Inputs) 2-227 

Dual J-K Master-Slave Flip-Flops 2-229 

Dual D-Type Edge-Triggered Flip-Flops 2-231 

Dual J-K Master-Slave Flip-Flops w/Preset and Clear 2-233 

J-K Negative Edge-Triggered Flip-Flop witli AND-OR Inputs (50MHz) 2-235 

J-K Negative Edge-Triggered Flip-Flops with AND Inputs (50MHz) 2-237 

Dual J-K Negative Edge-Triggered Flip-Flops (50MHz) 2-239 

Dual J-K Negative Edge-Triggered Flip-Flops (50MHzO) w/Preset and Clear 2-241 

Dual J-K Negative Edge-Triggered Flip-Flops (50MHz) (Common Clock) 2-244 



NAND/NOR/AND/OR GATES AND BUFFERS 



54/7400 

54/7401 

54/7402 

54/7403 

54/7404 

54/7405 

54/7406 

54/7407 

54/7408 

54/7409 

54/7410 

54/7411 

54/7413 

54/7416 

54/7417 

54/7420 

54/7421 

54/7426 

54/7430 

54/7437 

54/7438 

54/7440 

54/74H00 

54/74H01 

54/74H04 

54/74H05 

54/74H08 

54/74H10 

54/74H11 

54/74H20 

54/74H21 

54/74H22 

54/74H30 



Quadruple 2-lnput Positive NAND Gates 

Quadruple 2-lnput Positive NAND Gates (w/Open-Collector Output) 

Quadruple 2-lnput Positive NOR Gates 

Quadruple 2-lnput Positive NAND Gates (w/Open-Col lector Output) 

Hex Inverters 

Hex Inverters (w/Open-Collector Output) 

Hex Inverter Buffers/Drivers (w/Open-Col lector High-Voltage Output) 

Hex Buffers/Drivers (w/Open-Collector High Voltage Output) 

Quadruple 2-lnput Positive AND Gates 

Quadruple 2-lnput Positive AND Gates 

Triple 3-1 nput Positive NAND Gates 

Triple 3-1 nput Positive AND Gate 

Dual NAND Schmitt Trigger 

Hex Inverter Buffers/Drivers (w/Open-Col lector High-Voltage Output) 

Hex Buffers/Drivers (w/Open-Col lector High Voltage Output) 

Dual 4-1 nput Positive NAND Gates 

Dual 4-lnput Positive AND Gate 

Quadruple 2-lnput High-Voltage Interface NAND Gates 

8-lnput Positive NAND Gates 

Quadruple 2-lnput Positive NAND Buffers 

Quadruple 2-lnput Positive NAND Buffers (w/Open Collector Output) 

Dual 4-lnput Positive NAND Buffers 

Quadruple 2-lnput Positive NAND Gates 

Quadruple 2-lnput Positive NAND Gates (w/Open-Collector Output) 

Hex Inverters 

Hex Inverters (w/Open-Collector Output) 

Quadruple 2-lnput Positive AND Gate 

Triple 3-lnput Positive NAND Gates 

Triple 3-lnput Positive AND Gates 

Dual 4-lnput Positive NAND Gates 

Dual 4-lnput Positive AND Gates 

Dual 4-lnput Positive NAND Gates (w/Open-Col lector Output) 

8-lnput Positive NAND Gates 



2-2 

2-4 

2-6 

2-8 

2-10 

2-12 

2-14 

2-16 

2-18 

2-20 

2-22 

2-24 

2-26 

2-14 

2-16 

2-28 

2-30 

2-32 

2-34 

2-36 

2-36 

2-38 

2-183 

2-185 

2-187 

2-189 

2-191 

2-193 

2-195 

2-197 

2-199 

2-201 

2-203 



AND-OR/AND-OR-INVERT GATES 



54/7450 
54/7451 
54/7453 



Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 
Dual 2-Wide 2-lnput AND-OR-INVERT Gates 
Expandable 4-Wide 2-lnput AND-OR-INVERT Gates 



2-58 
2-58 
2-60 



AND-OR/AND-OR-INVERTGATES(Continued) 



54/7454 

54/74H50 

54/74H51 

54/74H52 

54/74H53 

54/74H54 

54/74H55 



4-Wide 2-lnput AND-OR-INVERT Gates 

Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 

Dual 2-Wide 2-lnput AND-OR-INVERT Gates 

Expandable 2-2-2-3-1 nput AND.OR-INVERT Gates 

Expandable 2-2-2-3-lnput AND-OR-INVERT Gates 

4-Wide 2-lnput AND-OR-INVERT Gates 

Expandable 2-Wide 4-lnput AND-OR-INVERT Gates 



2-60 

2-206 

2-207 

2-209 

2-211 

2-211 

2-213 



LATCHES 

54/7475 
54/7477 
54/74100 

MEMORIES 

7488 
7489 
54/74170 

REGISTERS 

54/7491 

54/7494 

54/7495 

54/7496 

54/74164 

54/74165 

54/74166 

54/74194 

54/74195 

54/74198 

54/74199 



Quadruple Bistable Latches 
Quadruple Bistable Latches 
8-Bit Bistable Latches 



256-Bit Read-Only Memory 
64-Bit Read/Write Memory (RAM) 
4x4 Register Files 



8-Bit Shift Registers 

4-Bit Shift Registers (Parallel-In, Serial-Out) 

4-Bit Universal Shift Registers (Parallel-In, Parallel-Out) 

5-Bit Shift Registers (Dual Parallel-In, Parallel-Out) 

8-Bit Parallel-Out Shift Registers 

Parallel-Load 8-Bit Shift Registers 

Parallel-Load 8-Bit Shift Registers 

4-Bit Bidirectional Universal Shift Registers 

4-Bit Parallel-In, Parallel-Out Shift Register (J-K Inputs to First Stage) 

8-Bit Parallel-In, Parallel-Out Bidirectional Shift Registers 

8-Bit Parallel-In, Parallel-Out Shift Registers (J-K Inputs to First Stage) 



2-75 
2-79 
2-108 



2-90 
2-92 
2-151 



2-96 

2-102 

2-104 

2-106 

2-144 

2-147 

2-149 

2-174 

2-176 

2-178 

2-180 






SCHOTTKY 

S54S00/N74S00 Quadruple 2-lnput Positive NAND Gate 

S^4S03/N74S03 Quadruple 2-lnput Positive NAND Gate (w/Open-Collector Output) 

S54S04/N74S04 Hex Inverter 

S54S05/74S05 Hex Inverter (w/Open-Collector Output) 

S54S10/N74S10 Triple 3-1 nput Positive NAND Gate 

N74S1 1 Triple 3-lnput Positive AND Gate 

N74S15 Triple 3-lnput Positive AND Gate (w/Open-Col lector Output) 

S54S20/N74S20 Dual 4-lnput Positive NAND Gate 

S54S22/N74S22 Dual 4-lnput Positive NAND Gate (w/Open-Collector Output) 

S54S40/N74S40 Dual 4-lnput Positive NAND Buffers 

N74S64 4-2-3-2 Input AND-OR-lnvert Gates 

N74S65 4-2-3-2-lnput AND-OR-lnvert Gates (w/Open-Collector Output) 

N74S74 Dual D-Type Edge-Triggered Flip-Flops 

S54S1 12/N74S1 12 Dual J-K Negative Edge-Triggered Flip-Flop 

S54S1 13/N74S1 13 Dual J-K Negative Edge-Triggered Flip-Flops (80MHz) with Preset 

S54S114/N74S1 14 Dual J-K Negative Edge-Triggered Flip-Flops (80MHz) with Common 

Clock and Common Clear 

S54S133/N74S133 13-lnput NAND Gate 

S54S134/N74S134 12-lnput NAND Gate with Tri-State Outputs 

S54S140/N74S140 Dual 4-lnput Positive NAND Line Drivers 

S54S151/N74S151 8-lnput Data Selectors/Multiplexers 

S54S153/N74S153 Dual 4-Line to 1-Line Data Selectors/Multiplexers 

S54S157/N74S157 Quadruple 2-Line to 1-Line Data Selectors/Multiplexers (Non-Inverting) 

S54S158/N74S158 Quadruple 2-Line to 1-Line Data Selectors/Multiplexers (Inverting) 



2-247 
2-247 
2-249 
2-249 
2-251 
2-253 
2-253 
2-254 
2-256 
2-258 
2-260 
2-260 
2-262 
2-264 
2-266 

2-266 
2-268 
2-269 
2-258 
2-270 
2-273 
2-276 
2-276 



SCHOTTKY (Continued) 

S54S174/N74S174 
S54S175/N74S175 
S54S181/N74S181 
S54S194/N74S194 
S54S195/N74S195 
S54S251/N74S251 
S54S257/N74S257 

S54S258/N74S258 



Hex D-Type Flip-Flops with Clear 

Quadruple D-Type Flip-Flops with Clear 

Arithmetic Logic Units/Function Generators 

4-Bit Bidirectional Universal Shift Registers 

4-Bit Parallel-Access Shift Registers 

8-lnput Data Selectors/Multiplexers with Tri-State Outputs 

Quadruple 2-Line to 1-Line Data Selectors/Multiplexers with 

Tri-State Outputs (Non-Inverting) 

Quadruple 2-Line to 1-Line Data Selectors/Multiplexers with 

Tri-State Outputs (Invertingf) 



2-278 
2-278 
2-281 
2-284 
2-287 
2-270 

2-290 

2-290 



DIGITAL 54/74 TTL SERIES ■ S540d, N7400 



54/7400 PRODUCT INFORMATION 



GENERAL DESCRIPTION 

ABSOLUTE MAXIMUM RATINGS (over operating free-air temp- 
erature range unless otherwise noted) 

Supply Voltage Vcg (See Note 1 ) 
Input Voltage, Vjp (See Note 1 



7V 
5.5V 
5.5V 



Interemitter Voltage (See Note 2) 

Resistor Node Voltage, 54121, 74121 - 

(See Note 1 ) -5.5V to 7V 

Operating Free-Air Temperature Range: 

Series 54 Circuits -55°C to 125°C 

Series 74 Circuits p°C to 70°C 

Storage Temperature Range -65° C to 150°C 

NOTES: 

1. Voltage values, except'lnteremltter voltage, are with respect to 
network ground terminal. 

2. This Is the voltage between two ernitters of a multiple- 
emitter transistor. 

3. Output sink current tests 1 output at a time. 

Series 54/74 Logic Family 

The 54/74XX logic family is medium speed TTL, and high speed 
TTL integrated circuits. The family includes a multiple number of 
functions in a variety of packages. The 54XX devices are character- 
ized for the full military temperature range of -55°C to +125°C. 
The 74XX devices are characterized for the limited temperature 
range of 0°C to +70°C. 

INPUT CLAMPING DIODES 

Although not shown on all schematic diagrams, all of these SSI 

circuits incorporate input diodes. Each clamping diode is capable 

of limiting negative excursions at the input to a maximum of 1.5 

volts below ground, even if -12mA of current is drawn. 

DESIGN CONSIDERATIONS 

Logic Definition 

Series 54/74 logic is defined in terms of standard POSITIVE 

LOGIC using the following definitions: 

LOW VOLTAGE = LOGICAL "0" 

HIGH VOLTAGE = LOGICAL "1" 

Unused Inputs 

For optimum switching times and minimum noise susceptibility 
unused inputs should be maintained at a positive voltage greater 
than 2.4V but not to exceed the absolute maximum rating of 5.5V. 
This eliminates the distributed capacitance associated with the float- 
ing-input-transistor emitter, bond wire, and pacl<age load, and en- 
sures that no degradation will occur in the propagation delay times. 
Some possible ways of handling input emitters are: 

a. Connect unused inputs to a supply voltage. Preferably, this 
voltage should be between 2.4V and 5.5V. 

b. Connect unused injsuts to a used input if maximum fanout of 
the driving output will not be exceeded. Each input presents a 
full load in the logical "1" state to the driving output. 

Input-Current Requirements 

Input-current requirements reflect worst-case Vqc a"d temperature 
condition. Currents into the input terminals are specified as posi- 
tive values. 

54/74 Logic 

Each input of the multiple-emitter input transistor that utilizes a 4 
Kfl resistor requires no more than -1.6 mA flow out of the input 
at a logical "0" voltage level; therefore, one load (N = 1) for 54/74 
logic is -1.6 mA maximum. Each input requires current into the 
input at a logical "1" voltage level. This current is40MA maximum 
for each emitter input. 

Fanout Capability 

Fanout reflects the ability of an output to sink current from a num- 
ber of loads (N) at a logical "0" voltage level and to supply current 
at a logical "1" voltage level. Each standard 54/74 output is capable 
of sinking current or supplying current to 10 loads (N = 10). The 
buffer gate (54/7440) is capable of sinking current or supplying 
current to 30 loads ( N = 30). 

ELECTRICAL CHARACTERISTICS 

These are guaranteed over the applicableoperating free-air temper- 
ature range, unless otherwise noted, as shown in Section 2 of the 
handbook. 



TEMPERATURE RANGE" 



S54 = -55°C to +125°C (Military Range) 
N74 = 0°C to +70°C (Industrial Range) 



40 



PART IDENTIFICATION 



Must contain two to four characters. 

Examples: 
00 
H20 
107 



PACKAGE* 



"A" 




14-pin dual in-line silicone package (TO-116) 


"B" 


= 


16-pin dual in-line silicone package 


"F" 


= 


14-16 pin cerdip 


"N" 


= 


24-lead dual In-line silicone package 


"Q" 


= 


24-pin ceramic flat-pak 


"W" 


= 


14-16 pin flat cerpac 


"F" 




24-pin ceramic dual in-line package 



NOTE 

Any product available in an A or B package can also be supplied in 
the F icerdlp package. 



"Availability of a circuit device in a particular package and temper- 
ature range is indicated on the appropriate device. Electrical 
Characteristics Data Sheet is shown in Section 2 of this handbook. 

Manufacturer reserves the right to make design and process changes 
and improvements. 
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signotiES 



QUADRUPLE 2-INPUT POSITIVE 
NAND GATE 



S5400-A,F,W • N7400-A,F 



DIGITAL 54/74 HL SERIES 



S5400 
N7400 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 







U U g U U U U 

A,F PACKAGE 

n n n n n n n 






u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vq(-: 85400 Circuits 
N7400 Circuits 
Normalized Fan-Out from each Output, N 
Operating Free-Air Temperature Range, T^: 85400 Circuits 

IM7400 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 

5.25 

10 

125 

70 


V 
V 

°C 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|n(1) 


Logical 1 Input voltage 
required at both Input 
terminals to ensure 
logical level at output 


Vcc=iVllN 


2 




V 


V|n(o) 


Logical input voltage 
required at either input 
terminal to ensure 
logical 1 level at output 


Vcc=MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc=MIN, Vjn = 0.8V, 
• load = -400M 


2.4 3.3 


V 


Vout(O) 


Logical output voltage 


Vcc = MIN, Vin = 2V, 
'sink = 16mA 


0.22 0.4 


V 


'in(O) 


Logical level input 
current (each input) 


^CC " ^^^' ^in = 0-4V 




-1.6 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc = MAX, Vjn = 2.4V 
Vpc = MAX, Vin = 5.5V 




40 

1 


HA 
mA 


'os 


Short circuit output 
current^' 


Vcc=MAX SMOO 
^C N7400 


-20 
-18 


-55 
-55 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5400, N7400 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, 


Vin = 5V 




12 


22 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, 


V|n = 




4 


8 


mA 



SWITCHING CHARACTERISTICS, Vqc " 5V, 


Ta 


- 25°C, N - 10 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^pd(O) Propagation delay time 
to logical level 

*pd(1) Propagation delay time 
to logical 1 level 


CL = 15pF, RL=400n 
CL = 15pF, RL = 400n 


7 

11 


15 
22 


ns 
ns 



• For conditions show/n as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
** Ail typical values are at Vqq = 5V, T^ = 25°C 
t Not more than one output should be shorted at a time. 
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signotiES 



QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 



S5401-A,F,W • N7401-A,F 



DIGITAL 54/74 TTL SERIES 



S5401 
N7401 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 



u u LI u u u u 

A,FPACKAGE 

n n n n n n n 



^W 



LJ U U U U U U 



* No puli-up provided 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5401 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7401 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^; 


S5401 Circuits 


-55 


25 


125 


°c 




IM7401 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 Input voltage 
required at both input 
terminals to ensure logi- 
cal (on) level at output 


Vcc = MIN 


2 


V 


Vin(O) 


Logical input voltage 
required at either input 
terminal to ensure logi- 
cal 1 (off) level at out- 
put 


Vcc = MIN 


0.8 


V 


'out(l) 


Output reverse current 


Vcc = MIN, Vin(o)=0.8V 
Vout(1) = 5.5V 


250 


mA 


Vout(O) 


Logical output 
voltage (on level) 


Vcc = MIN, Vin = 2V, 
•sink = 16mA 


0.4 


V 


lin(O) 


Logical level input 
current (each input) 


Vcc ' MAX, Vjn = 0.4V 


-1.6 


mA 


"in(1) 


Logical 1 level input 
current (each input) 


Vcc = MAX, Vjn = 2.4V 
Vcc "MAX, Vjn=5.5V 


40 

1 


mA 
mA 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, Vjn = 5V 


t2 22 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX Vin=0 


4 8 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5401, N7401 



SWITCHING CHARACTERISTICS, Vqc = 5V, T/v 


= 25°C 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdO Propagation delay time 

to logical level 
tpdl Propagation delay time 

to logical 1 level 4t 


C|_= 15pF, 
Cl,= 15pF, 


Rl = 400n 
RL=4kn 


8 
35 


15 
45 


ns 
ns 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

All typical values are at Vqq = 5V, T^ = 25° C 
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signotiGS 



QUADRUPLE 2-INPUT 
POSITIVE NOR GATE 



S5402-A,F.W • N7402-A.F 



DIGITAL 54/74 TTL SERIES 



S5402 
N7402 



SCHEMATIC (each gate) 




PIN CONFIGURATIONS 

.% 



W PACKAGE 



n n n n n n n 





U U U U U u u- 



A,F PACKAGE 



n n n n n n n 






u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5402 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7402 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5402 Circuits 


-55 


25 


125 


°c 




N7402 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at either input 
terminal to ensure 
logical level at output 


Vcc = MIN 




2 






V 


Vin(O) 


Logical input voltage 
required at both input 
terminals to ensure 
logical 1 level at output 


Vcc = MIN 








0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, 
l|oad = -'*00MA 


Vin = 0.8V 


2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


Vcc " MIN, 
"sink = 16mA 


Vin=2V, 




0.22 


0.4 


V 


lin(O) 


Logical level input 
current (each input) 


Vcc = MAX, 


Vin = 0.4V 






-1.6 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc = MAX, 
Vcc "MAX, 


Vin = 2.4V 
Vin = 5.5V 






40 

1 


M 
mA 


'os 


Short circuit output 
Currentt 


Vcc ■ MAX 


S5402 
N7402 


-20 
-18 




-55 
-55 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5402, N7402 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc=MAX, Vi„ = 5V 




14 


27 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = I^AX, Vj„ = 




8 


16 


mA 



SWITCHING CHARACTERISTICS, Vcc= 5V, T^ = 


25 C, N = 10 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^pdO Propagation delay time 
to logical level 

tpd 1 Propagation delay time 
to logical 1 level 


CL = 15pF, Ri. = 400n 
Cl=15pF, Ri. = 400n 


8 
12 


15 
22 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
' * All typical values' are at V^q - 5V, T^ " 25°C 
t Not mora than one output should be shorted at a time. 
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signDtics 



QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 



S5403-A,F • N7403-A,F 



DIGITAL 54/74 TTL SERIES 



S5403 
N7403 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 






A,F PACKAGE 

n n n n n n n 










u u u u u u u 

* No pull-up provided 





RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5403 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7403 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^; 


S5403 Circuits 


-55 


25 


125 


°C 




N7403 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at both input 
terminals to ensure 
logical (on) level at 
'output 


Vcc = MIN 


2 


V 


Vin(O) 


Logical input voltage 
required at either input 
terminal to ensure 
logical 1 (off) level at 
output 


Vcc-MIN, Vin = 0.8V 


0.8 


V 


'out(l) 


Output reverse current 


Vcc -MIN, Vin = 2V, 
Vout(1)=5.5V 


250 


mA 


Vout(O) 


Logical output 
voltage (on level) 


Vcc " MIN, 
'sink = 16mA 


0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vin=0.4V 


-1.6 


mA 


'in(l) 


Logical 1 level input 


Vcc = MAX, Vjn = 2.4V 


40 


mA 




current (each input) 


Vcc -MAX, Vin=5.5V 


1 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5403. N7403 



ELECTRICAL CHARACTERISTICS (Cont'd) 












PARAMETER 


TEST CONDITIONS* 


MIN 


TYP 


MAX 


UNIT 


'CC(O) Logical level supply 


Vcc = MAX, Vi„ = 5V 




12 


22 


mA 


current 












'CC(1) Logical 1 level supply 


Vcc = MAX, Vi^ = 




4 


8 


mA 


current 















SWITCHING CHARACTERISTICS, \/^^= 5V, T^ = 


25°C, 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


*pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cl = 15pF, 
Cl. = 15pF, 


RL=400n 

Rl = 4 i<n 


8 
35 


15 
45 


ns 
ns 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

All typical values' are at ^qc = 5V, T^ = 25°C 
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signotics 



HEX INVERTER 



S5404-A,F,W • N7404-A,F 

DIGITAL 54/74 HL SERIES 



S5404 
N7404 



SCHEMATIC <each inverter) 



PIN CONFIGURATIONS 




W PACKAGE 

n n n n n n n 




i 


1 .., 









u u u u u u u 

A,F PACKAGE 

n n n n n n n 












U U U U U U U 





RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^q: S5404 Circuits 
N7404 Circuits 
Normalized Fan-Out from Output, N 

Operating Free-Air Temperature Range, T/^: S5404 Circuits 

N7404 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 
5.25 

10 
125 

70 


V 
V 

°C 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at input 
terminal to ensure logi- 
cal level at output 


Vcc- MIN 


2 






V 


Vin{0) 


Logical input voltage 
required at any input 
terminal to ensure 
logical 1 level at output 


\fcc=MIN 






0.8 


V 


Voutd) 


Logical 1 output 
voltage 


Vcc=MIN, Vin = 0.8V, 
'load='-400MA 


2.4 


3.3 




V 


Vout(O) 


Logical output 
voltage 


Vcc- MIN, Vin=2V, 
lsinl< = 16mA 




0.22 


0.4 


V 


"in(0) 


Logical level input 
current (eacli input) 


Vcc= MAX, Vin - 0.4V 






-1.6 


mA 


'ind) 


Logical 1 level input 
current 


Vcc- MAX, Vin = 2.4V 
Vcc- MAX, Vjn = 5.5V 






40 
1 


mA 
mA 


'os 


Short circuit output 
currentt 


^c = ^^AX s^ 


-20 
-18 




-55 
-65 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5404, N7404 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, Vi„ = 5V 




18 


33 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, Vi„ = 




6 


12 


mA 



SWITCHING CHARACTERISTICS, Vcc= 5V, T^ = 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


*pdO Propagation delay time 
to logical level 

^pdl Propagation delay time 
to logical 1 level 


Cl=15pF, RL = 400n 
Cl = 15pF, RL = 400n 


8 15 
12 22 


ns 
ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
" All typical values are at Wnn " 5V, T/^ - 25°C. 
t Not more than one output should be shorted at a time. 



I 
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signPticg 



HEX INVERTER 
WITH OPEN COLLECTOR OUTPUT 



SCHEMATIC (each inverter) 



S5405-A,F.W • N7405-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5405 
K7405 




W PACKAGE 



n n n n n n n 



6 



6 



u u u u u u u 

A,F PACKAGE 

n n n n n n n 



t>J t> t> 



u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5405 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7405 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5405 Circuits 


-55 


25 


125 


°C 




N7405 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vi,(i) 


Logical 1 input voltage 
required at input termi- 
nal to ensure logical 
(on) level at output 


Vcc = MIN 


2 


V 


^in(O) 


Logical input voltage 
required at input termi- 
nal to ensure logical 
1 (off) level at output 


Vcc = "^"^ 


0.8 


V 


'out(l) 


Output reverse current 


Vcc = MIN- V|n = 0.8V, 
Vout(1)=5-5V 


250 


ma 


^out{0). 


Logical output 
voltage (on level) 


Vcc=MIN, Vin = 2V, 
'sink = 16mA 


0.4 


V 


'in(O) 


Logical level input 
current 


Vcc = MAX, Vin = 0.4V 


-1.6 


mA 


'in(l) 


Logical 1 level input 


Vcc = MAX, V,r, = 2.4V 


40 


mA 




current 


Vcc = MAX, Vj„ = 5.5V 


1 


mA 


'CC(O) 


[logical level supply 
current 


VCC=5V, Vi„ = 5V, 
Ta = 25°C 


18 33 


mA 


'CC(I) 


Logical 1 level supply 
current 


^tC=5V, Vin = 0, 


6 12 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5405, N7405 



SWITCHING CHARACTERISTICS, Vqq - 5V, T^ 


-25°C 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdo Propagation delay time 
to logical level 

tpd! Propagation delay time 
to logicaM level 


Cl=15pF, 
CL = 15pF, 


R|_ = 400n 


8 
40 


15 

55 


ns 
ns 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

All typical values are at V^jq - 5V, T^ = 25°C 
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smnDtics 



HEX INVERTER BUFFER/DRIVER WITH 
OPEN COLLECTOR HIGH VOLTAGE OUTPUTS 



SS406-A,F,W • SB416-A,F,W • N7406'A,F • N7416-A,V 



DIGITAL 54/74 HL SERIES 



S5406 
S5416 
N7406 
N7416 



DESCRIPTION 

The 54/7406 and 54/7416 Hex Inverter Buffer/Drivers features 
standard TTL inputs with inverted high voltage, high current, open 
collector outputs for interface with MOS, lamps or relays. The 
64/7406 minimum output breakdown is 30 volts and the 54/7416 
minimum output breakdown is 15 volts. 

SCHEMATIC (each inverter) 



PIN CONFIGURATIONS 




NOTE: Component values shown are nominal. 



W PACKAGE 



14 13 12 11 10 • t 

n n n n n n n 



LoJ [t>J [t><^ 

rCX^ r|>^ rt>o- 



u u u U U u U 

1 2 3 4 S C 7 

A, F PACKAGE 

n n n n n n n 



4>J [J>J Cj>j 

u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



Supply Voltage \/qq 
Output Voltage, Vq^^: 85406, N7406 
S5416, N7416 
Low-level output current, Iql 
Operating Free-air Temperature Range, T^ 


S5406, S5416 


N7408. N7416 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 
30 
15 
30 

125 


4.75 



5 
25 


5.25 
30 
15 
40 
70 


V 

V 
mA 
°C 



PARAMETER 


TEST CONDITIONS* 


"MlN TYP*» 


MAX 


UNIT 


V|H 


High-level input voltage 




2 




V 


V|L 


Low-level input voltage 






0.8 


V 


'oh 


High-level output current 


Vcc = MIN, V| = 0.8V, Vqh = MAX 




250 


mA 


Vql 


Low-level output voltage 


Vqq = MIN, V| = 2V, Iql = MAX 
Vqq = MIN, V, = 2V, Iql = ISmA 




0.7 
04 


V 
V 




High-level Input current 


Vcc = MAX, V, = 2.4V 




40 


ma 


'IH 


(each input) 


Vcc " "^AX, V| = 5.5V 




1 


mA 


'IL 


Low-level input current 
(each input) 


Vcc ° ^^^- V| = 0.4V 




-1.6 


mA 


'CCH 


Supply cuejrent, high-level 
output 


Vcc = MAX, V| = 


30 


42 


mA 


'CCL 


Supply cufrent, low-level 
output 


Vcc = "^AX, V| = 5V 


27 


38 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5406. S5416. N7406. N7416 



SWITCHING CHARACTERISTICS, y/^Q - 5V, 


Ta ■ 25°C 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^ Propagation delay time, 
^'-" low-to-high-level output 

^ Propagation delay time, 
^^^ high-to-low-level output 


Cl" 15pF, 
C|_= 15pF, 


Rl= lion 
Rl= 110 n 


10 
14 


15 
23 


ns 
ns 



• For conditions shown as MIN or iVIAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
•* All typical values are at Vqq = 5V, T^ = 25 C. 
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signiitiGs 



HEX BUFFER/DRIVER WITH OPEN 
COLLECTOR HIGH VOLTAGE OUTPUTS 



S5407-A,F,W • S5417-A,F,W • N7407-A,F • N7417-A,F 



DESCRIPTION 

The 54/7407 and 54/7417 Hex Buffer/Driver features standard TTL 
inputs with non-invbrted high voltage, high current open collector 
outputs for interface with MOS, lamps or relays. The 54/7407 
minimum output is 30 volts and the 54/7417 minimum output is 15 
volts. 

SCHEMATIC (each buffer/driver) 



DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5407 

S5417 
N7407 
N7417 




W PACKAGE 



10 9 8 



n n n n n n n 



^^q^ 



u u u u u u u 



A,F PACKAGE 



n n n n n n n 






LI U U U U U U 



RECOMMENDED OPERATING CONDITIONS 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



Supply Voltage Vqq 
Output Voltage, Vqh: S5407, N7407 
85417, N741 7 
Low-Level Output Current, Iql 
Operating Free-Air Temperature Range, T^ 


S5407, S5417 


N7407, N7417 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 
30 
15 
30 

125 


4.75 



5 
25 


5.25 
30 
15 
40 
70 


V 

V 
mA 
°C 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** 


MAX 


UNIT 


V|H 


High-level input voltage 




2 




V 


V|L 


Low-level input voltage 






0.8 


V 


'OH 


High-leveil output current 


Vcc = MIN- Vi = 2V, Vqh = MAX 




250 


*t A 


Vol 


Low-level output voltage 


Vcc = MIN, V, = 0.8V, Iql = MAX 
Vcc = MIN, v., = 0.8V, loL= 16mA 




0.7 
0.4 


V 
V 




High-level input current 


Vcc = MAX,Vi =2.4V 




40 


MA 


'iH 


(each input) 


Vcc = MAX, V, = 5.5V 




1 


mA 


'IL 


Low-level input current 
(each input) 


Vcc = MAX, V, ^■O-^V 




-1.6 


mA 


'CCH 


Supply current, high-level 
output 


Vcc^MAX, Vi=5V 


29 


41 


mA 


'CCL 


Supply current, low-level 
output 


Vcc = MAX, V, "° 


21 


30 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5407, 85417, N7407, N7417 



SWITCHING CHARACTERISTICS, V^g - 5V, T^ =■ 


■25°C 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Propagation delay time, 
^^^ low-to-high-level output 

Propagation delay time, 
'^"'- high-to-low-level output 


Cl= 15pF, 
Cl= 15pF, 


Rl= lion 
H^_ = lion 


6 
20 


10 
30 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at V^g = 5V, T^ - 25° C. 
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SignDtiES 



QUADRUPLE 2-INPUT 
POSITIVE AND GATES 



SCHEMATIC (each gate) 



S5408-A,F,W • N7408-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5408 
N7408 




W PACKAGE 



n n n n n n n 







u u u u u u u 



A PACKAGE 



n n n n n n n 






u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq.- S5408 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7408 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5408 Circuits 


-55 


25 


125 


°C 




N7408 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at both input 
terminals to ensure 
logical 1 level at output 


Vcc - MIN 




2 




V 


V|n(0) 


Logical input voltage 
required at either input 
terminal to ensure logi- 
cal level at output 


Vcc = MIN 






0.8 


V 


Vout(l) 


Logical 1 output voltage 


\/qq = MIN, 
l|oad=-800MA 


Vin = 2.0V, 


2.4 3.3 


V 


Vout(O) 


Logical output 
voltage 


Vcc = l^'N. 
Isink= 16mA 


Vin = 0.8V, 


0.22 0.4 


V 


•in(0) 


Logical level input 
current (each input) 


Vcc - MAX 


Vin = 0.4V 




-1.6 


mA 


"ind) 


Logical 1 level input 
current (each input) 


Vcc - MAX, 
Vcc = MAX, 


Vin = 2.4V 
Vin = 5.5V 




40 
1 


mA 
mA 


'os 


Short circuit output 
current^ 


Vcc " MAX 


S5408 
N7408 


-20 
-18 


-55 
-55 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5408, N7408 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, Vj^ = 5V 




10 


15 


mA 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, Vi„ = 




18 


26 


mA 



SWITCHING CHARACTERISTICS, Vqc - 5V, T^ - 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL=15pF, R|_ = 40012 
CL=15pF, RL = 400n 


12 19 
17.5 27 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
'• All typical values are at Vqj, = 5V, T^^ = 25°C 
t Not more than one output should be snorted at a time. 
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signotiES 



QUAD 2-INPUT AND GATE 
WITH OPEN COLLECTOR OUTPUTS 



S5409-A,F,W • N740g-A.F 



DIGITAL 54/74 HL SERIES 



S5409 
N7409 



DESCRIPTION 

The 54/7409 Quad 2-tnput AND Gate with open collector outputs 
provides the capability of expanding AND logic functions. 

SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 





U U u u u u u 



A.F PACKAGE 



14 13 12 11 10 9 B 

n n n n n n n 






U U LJ U U U U 



RECOMMENDED OPERATING CONDITIONS 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N 

Operating Free-Air Temperature Range, T^ 


S5409 


N740g 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 

10 

125 


4.75 



5 
25 


5.25 
10 
70 


V 

°c 



PARAMETER 


TEST CONDITIONS * 


MIN TYP** 


MAX 


UNIT 


V|H 


High-level input voltage 




2 




V 


V|| 


Low-level input voltage 






0.8 


V 


'OH 


High-level output current 


Vcc = MIN, V|H = 2V, Vqh = 5.5V 




250 


tA 


Vol 


Low-level output voltage 


Vcc = MIN, V|L = 0.8V, Iql = 16mA 




0.4 


V 




High-level input current 


Vcc = MAX, Vi =2.4V 




40 


ma 


'in 


(each input) 


Vcc = MAX, V, =5.5V 




1 


mA 


'IL 


Low-level input current 
(each input) 


Vcc = MAX, V,- 0.4V 




-1.6 


mA 


'CCH 


Supply current, high-level 
output 


Vcc " MAX, Vi = 5V 


10 


15 


mA 


'CCL 


Supply current, low-level 
output 


Vcc" MAX, V, -0 


18 


26 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5409, N7409 



SWITCHING CHARACTERISTICS, Vqc " 5V, T^^ - 


25°C. N -10 






PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, 
'''-^ low-to-higli-level output 

Propagation delay time, 
''"'- high-to-low-level output 


Cl= 15pF 
RL="400n 


21 32 
16 24 


ns 
ns 



For conditions sliown as IVIIN or MAX, use the appropriate value specified under reco|imended operating conditions for tlie applicable 

device type. 

All typical values at ^qq = 5V, T^ = 25° C. 



■ 



DIGITAL 54/74 TTL SERIES ■ S5410, N7410 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 
t 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = I^AX, 


Vin = 5V 




9 


16.5 


mA 


'cc(i) 


Logical 1 level supply 
current 


Vqc = MAX, 


Vin = 




3 


6 


mA 



SWITCHING CHARACTERISTICS, V^c " 5V, T^ - 25'^C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


*pdO Propagation delay time 
to logical level 

^pdl Propagation delay time 
to logical 1 level 


Cl = 15pF, Rl = 40012 
Cl=15pF, RL = 400n 


7 15 
11 22 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
• * All typical values are at Vqq= 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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SigilDtiCS 



TRIPLE 3INPUT POSITIVE AND GATE 



SCHEMATIC DIAGRAM 



S5411-A,F,W • N7411-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5411 
N7411 




W PACKAGE 

n n n n n n n 














U U U U U U U 

A,F PACKAGE 

n n n n n n n 








^^ 


GND 




rf 




u u u u u u u 





RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5411 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7411 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5411 Circuits 


-55 


25 


125 


°C 




N741 1 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical 1 level at output 


\/qq=M\H 


2 




V 


Vin(O) 


Logical input voltage 
required at any input 
terminal to ensure logi- 
cal level at output 


Vcc = MIIM 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc=MIN Vin = 2.0V, 
'load = -800mA 


2.4 3.3 


V 


Vout(O) 


Logical output voltage 


Vcc = MIN Vjn=0.8V, 
lsink = 16mA 


0.22 0.4 


V 


lin(O) 


Logical level input 
current (each input) 


Vcc = MAX Vjn = 0.4V 




-1.6 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc ° MAX Vjn = 2.4V 
Vcc = MAX Vjn = 5.5V 




40 
1 


mA 
mA 


IqS 


Short circuit output 
current''' 


Vcc = MAX S5411 

N7411 


-20 
-18 


-55 
-55 


mA 



2-24 



DIGITAL 54/74 TTL SERIES ■ S54n, N7411 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, Vi„ = 5V 




7.5 


12 


mA 


^CC(O) 


Logical level supply 
current 


Vcc = MAX, Vin = 




13.5 


20 


mA 



SWITCHING CHARACTERISTICS, V^c = 5V, Ty^ - 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO 
tpdl 


Propagation delay time 
to logical level 
Propagation delay time 
to logical 1 level 


Cl= 15pF, 
Cl= 15pF, 


RL = 400n 

Ru = 400n 




12 
17.5 


19 
27 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable 
device type. 
• • All typical values are at V^c = 5V, T^ =» 25° C 
t Not more than one output should be shorted at a time. 
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DUAL HAND SCHMin TRIGGER 



S5413-A,F,W • N7413-A.F 



DIGITAL 54/74 HL SERIES 



S5413 
N7413 



DESCRIPTION 

The 5413 and 7413 dual Schmitt triggers consist of two identical 
Schmitt-trigger circuits in monolithic integrated circuit form. Log- 
ically, each circuit functions as a four-input NAND gate, but be- 
cause of the Schmitt action, the gate has different input threshold 
levels for positive- and negative-going signals. The hysteresis, or 
backlash, which is the difference between the two threshold levels. 
Is typically 800mV. 



An important design feature is the built-in temperature compensa- 
tion which ensures very high stability of the threshold levels and the 
hysteresis over a very wide temperature range. Typically, the hyster- 
esis changes by 3% over the temperature range of — 55°C to 125°C 
and the upper threshold changes by 1% over the same range. The 
5413/7413 can be triggered from the slowest of input ramps and 
still give clean, jitter-free output signals. It can not be triggered from 
straight dc levels. 



These circuits are fully compatible with most other TTL, DTL, or 
MSI circuits. The 5413 is characterized for operation over the full 
military temperature range of -55° C to 125°C; the 7413 is char- 
acterized for operation from 0°C to 70° C. 

RECOMMENDED OPERATING CONDITIONS 





W PACKAGE 

n n n n n n ri 








r ' 1 










fcHEK>J 






psc^ 




1 — 1 1 1 




■g u u u u u u 

A, F PACKAGE 

VCC m 2C NC 2S 2A ZV 

n n n n n n n 








rr=! 1 1 








[ 




1 — 1 1 1 




XJ u u u u u u 





Supply Voltage \/qq 

Fan-Out From Each Output, N ^igh Logic Level 

Low Logic Level 
Operating Free-Air Temperature Range, T^ 
Maximum Input Rise and Fall Times 


5413 


7413 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 



o Restricti 


5.5 
20 
10 

125 

on 


4.75 


^ 


5 

25 

o Restricti< 


5.25 
20 
10 
70 

3n 


V 

°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


Vt+ 


Positive-going threshold voltage 


Vcc = 5V 




1.5 


1.7 


2 


V 


Vt- 


Negative-going threshold voltage 


Vcc = 5V 




0.6 


0.9 


1.1 




Vt+-Vt- 


Hysteresis 


Vcc = 5V 




0.4 


0.8 




V 


V| 


Input clamp voltage 


Vcc = MIN, 


l| =-12mA 






-1.5 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
'oh = -800mA 


V| =0.6V, 


2.4 


3.3 




V 


Vol 


Low-level output voltage 


Vcc = 1^"^. 
Iql = 16mA 


V| =2V, 




0.22 


0.4 


V 


It+ 


'input current at positive-going 
threshold 


Vcc = 5V, 


V| = Vt+ 




-0.65 




mA 


'T- 


Input current at negative-going 
threshold 


Vcc = 5V, 


V| = Vj- 




-0.85 




mA 


i| 


Input current at maximum 
input voltage 


Vcc = I^AX, 


V| = 5.5V 






1 


mA 


l|H 


High-level input current 


Vcc = MAX, 


V| = 2.4V 






40 


mA 


l|L 


Low-level input current 


Vcc = MAX, 


Vi = 0.4V 




-1 


-1.6 


mA 


los 


Short-circuit output current''" 
Supply current, high-level 


Vcc = MAX, 




-18 




-55 


mA 


ICCH 


output 

Supply current, low-level 


Vcc = MAX, 


jV| =0 




14 


23 


mA 


'CCL 


output 


Vcc = MAX, 


Vl = 4.5V 




20 


32 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5413. N7413 



SWITCHING CHARACTERISTICS, Vqc = 5V. Ta = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time, low-to- 
PLH high-level output 

Propagation delay time, high-to- 
PHL low-level output 


CL=15pF, Ri_=400n 
Ci_=15pF, RL = 400n 


18 27 
15 22 


ns 
ns 



' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
* * All typical values are at Vcc ~ 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 



TYPICAL CHARACTERISTICS 



HYSTERESIS 

VS 

FREE-AIR TEMPERATURE 





—Vcc 
















KM 
820 
810 




V 
















. 
















^ 




























790 
730 























































































-76 -50 -25 



25 BO 75 100 126 



T/^ - FrM'Air T«mper«ture-'*C 



THRESHOLD VOLTAGES AND HYSTERESIS 

VS 

SUPPLY VOLTAGE 



1 

TA-2rc 
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V u. l .»plyVolli«»-V 



DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



Vcc 
Ta 


-I 

-5V 
26°C 








I 
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^ 
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OUTPUT VOLTAGE 

VS 

INPUT VOLTAGE 



Vcc-SV 
Ta-26'C 
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DUAL 4-INPUT POSITIVE NAND GATE 



•?5420-A,F,W • N7420-A.F 



DIGITAL 54/74 TTL SERIES 



S5420 
N7420 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 



U U U U U g U 

A,F PACKAGE 

n n n n n n n 






u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5420 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7420 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5420 Circuits 


-55 


25 


125 


°C 




N7420 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vin(l) 


Logical 1 input voltage 
required at all input 
terminals to ensure logi- 
cal level at output 


Vcc -MIN 


2 






V 


Vin(O) 


Logical input voltage 
required at any input 
terminal to ensure logi- 
cal 1 level at output 


Vcc ° MIN 






0.8 


V 


Voutd) 


Logical 1 output 
voltage 


Vcc = MIN, Vjn = 0.8V, 
l|oad = -400MA 


2.4 


3.3 




V 


Vout(O) 


Logical output 
voltage 


Vcc = MIN Vin = 2V, 
'sink = 16mA 




0.22 


0.4 


V 


lin(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vjn = 0.4V 






-1.6 


mA 


lind) 


Logical 1 level input 
current (each input) 


Vcc = MAX, Vjn = 2.4V 
Vcc ■ MAX, Vjn = 5.5V 






40 

1 


ma 

mA 


'os 


Short circuit output 
current^ 


Vcc ° MAX, S5420 

N7420 


-20 
-18 




-55 
-55 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5420. N7420 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS' 


MIN 


jYP»» 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = "^AX, Vjn = 5V 




6 


11 


mA 


'cod) 


Logical 1 level supply 
current 


Vcc = MAX, Vjn = 




2 


4 


mA 



SWITCHING CHARACTERISTICS, Vqc - 5V. t^ ■ 


2B°C, N - 10 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpjjQ Propagation delay time 
to logical level 

*pd1 Propagation delay time 
to logical 1 level 


Cl-15pF, 
Cl=15pF, 


RL = 400n 

Rl = 40on 


8 
12 


15 
22 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
' • AM typical values are at \/qq = 5V, T^ " 26° C. 
t Not more than one output should be shorted at a time. 
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DUAL 4-INPUT POSITIVE AND GATE 



S5421-A,F,W • N7421-A.F 



DIGITAL 54/74 TTL SERIES 



S5421 
N7421 



SCHEMATIC DIAGRAM 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 




U U U U U U U 



A,F PACKAGE 



n n n n n n n 



& 
a 



u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5421 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7421 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5421 Circuits 


-55 


25 


125 


°C 




N7421 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vin<1) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical 1 level at output 


Vcc = MIN 


2 






V 


^in{0) 


Logical input voltage 
required at any input 
terminal to ensure 
logical level at output 


Vcc = M'N 






0.8 


V 


^out(l) 


Logical 1 output voltage 


Vcc = MIN, Vin = 2.0V, 
'load = -800mA 


2.4 


3.3 




V 


^outlO) 


Logical output voltage 


Vcc -MIN, Vi„ = 0.8V 
lsJnk = 16mA 




0.22 


0.4 


V 


'ln(O) 


Logical level input 
current (each input) 


Vcc " "^AX, Vjn = 0.4V 






-1.6 


mA 


'in(l) 


Logical 1 level input 
current (each Input) 


Vcc = MAX, V|n = 2.4V 
Vcc = I^AX, Vin = 5.5V 






40 

1 


mA 
mA 


'OS 


Short circuit output 


Vcc ° ^^^- S5421 

N7421 


-20 
-18 




-55 
-55 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5421. N7421 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, 


Vin = 5V 




5 


8 


mA 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, 


Vin = 




9 


13 


mA 



SWITCHING CHARACTERISTICS,Vcc= 5V, Ta = 


25°C, N = 10 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


*pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


C|_ = 15pF, RL=400n 
C|_=15pF, RL = 400n 


12 
17.5 


19 
27 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
• • All typical values are at Vcc~ S^- ''^A ^ 25°C. 
t Not rfiore than one output should be shorted at a time. 
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QUAD 2-INPUT HIGH VOLTAGE HAND GATE 



S5426-A.F • N7426-A.F 



DIGITAL 54/74 TTL SERIES 



S5426 
N7426 



DESCRIPTION 

The 54/7426 Quad 2-lnput NAND Gate features standard TTL 
inputs with high voltage (15 volts) open collector outputs for 
interface with MOS, lamps or relays. 

SCHEMATIC (each gate) 



PIN CONFIGURATION 






A,F PACKAGE 

n n n n n ri ri 












u u u u u u u 

12 3 4 16 7 





RECOMMENDED OPERATING CONDITIONS 



Supply Voltage 

Output Voltage, Vq|^ 

Low- Level Output Current, Iql 

Operating Free-Air Temperature Range, T^ 


S5426 


N7426 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 
15 
16 

125 


4.75 



5 
25 


5.25 
15 
16 
70 


V 

V 

mA 

°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|H High-level input voltage 
VjL Low-level input voltage 
Vqh High-level output voltage 
'oh High-level output current 
Vql Low-level output voltage 
High-level input current 
"^ (each input) 

Low-level input current 
'^ (each input) 

Supply current, 
^^•^ high-level output 

Supply current, 
^^^ low-level output 


Vcc = MIN, V|L = 0.8V, Iqh = 1"iA 
Vcc = MIN, V|L = 0.8V, Vqh = 12V 
Vcc ° '^"^' ^IH " ^^' 'OL " ^^"^A 
Vcc = MAX, V, = 2.4V 
Vcc = MAX, V, ='5.5V 

Vcc - MAX, Vi= 0.4V 
Vcc = MAX, V, °° 
Vcc ° MAX, Vi = 5V 


2 

0.8 
15 

50 

0.4 

40 

1 

-1.6 
4 8 
12 22 


V 
V 
V 

ma 

V 

ma 

mA 
mA 

mA 

mA 
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DIGITAL 54/74 TTL SERIES ■ S5426. N7426 



SWITCHING CHARACTERISTICS, V^c = 5V, T/^ • 


25° C 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time, 
PLH low-to-high-level output 

Propagation delay time 
PHL high-to-low-level output 


Cl= 15pF, 
Cl= 15pF, 


Rl= ikn 
Rl= ikn 




16 
11 


24 
17 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
"• All typical values are at ^qq = 5V, T^ = 25°C. 
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8-INPUT POSITIVE HAND GATE 



SCHEMATIC DIAGRAM 



S5430-A,F,W • N7430A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5430 
N7430 
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iNfurs . ,j_ 








— ^1 
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^,ul 
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Lf i i 
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NOTE: Con 


iponent values shown are nominal. 



W PACKAGE 



n n n n n n n 




U U U U U U U 



A,F PACKAGE 

n n n n n n n 



H 



[s 



u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage ^qq- S5430 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7430 Circuits ' 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5430 Circuits 


-55 


25 


125 


"c 




N7430 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS [over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


^in(l) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical level at output 


Vcc = MIN 


2 




V 


^in(O) 


Logical input voltage 
required at any input 
terminal to ensure 
logical 1 level at output 


Vcc = IVIIN 




0.8 


V 


^out(l) 


Logical 1 output voltage 


Vcc = MIN, V;n = 0.8V, 
'load = -400mA 


2.4 


3.3 


V 


^out(O) 


Logical output voltage 


Vcc = l^"^' ^in = 2V, 
'sink = 16mA 




0.22 0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc = I^AX, Vi„ = 0.4V 




-1.6 


mA 


'in(l) 


Logical 1 level input 


Vcc = I^AX, Vi„ = 2.4V 




40 


mA 




current (each input) 


Vcc = "^AX, Vin = 5.5V 




1 


mA 


'OS 


Short circuit output 


Vcc " '^A^' S5430 


-20 


-55 


mA 




current t 


N7430 


-18 


-55 
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DIGITAL 54/74 TTL SERIES ■ S5430, N7430 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»« 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, Vi„ == 5V 




3 


6 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc=MAX, Vi„ = 




1 


2 


mA 



SWITCHING CHARACTERISTICS. Vcc " ^V, T^ - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpjjQ Propagation delay time 
to logical level 

tpjji Propagation delay time 
to logical 1 level 


Cl=15pF, RL = 400n 
Cl=15pF, RL = 400n 


8 15 
13 22 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
' * All typical values are at Vcc= 5V, T/^ = 25°C. 
t Not more than one output should be shorted at a time. 



2-35 



signotiES 



QUADRUPLE 2-INPUT 
POSITIVE NAND BUFFER 



DESCRIPTION 

The S5437/N7437 is a NAND Gate (output low onlywhenall in- 
puts are high) the same as N7400 except that it will drive 3 times 
as many loads. The S5438/N7438 and S5439/N7439 are also 
NAND Gates but have open-collectors similar to N7403. 

The S5437/N7437, S5438/N7438 and S5439/N7439 contain four 
2-input NAND gates in a package with a guaranteed fan-out of 
30-series 54/74 loads in both the logical "1" (1.2mA), and logical 
"0" (48mA) states. The S5438/N7438 and S5439/N7439 have an 
open collector output for "WLRE-AND" applications but still re- 
tain the high sink current capability of the S5437/N7437. 

ABSOLUTE MAXIMUM RATINGS (over operating temperature 
ranges unless otherwise noted) 
Supply Voltage V^c (See Note 1) 
Supply Voltage (See Note 1) 
Intermitter Voltage (See Note 2) 

Output Voltage (See Notes 1 and 3); 
S5438/N7438, S5439/N7439 

Operating Free-Air Temperature Range: 
S5437/S5438/S5439 
N7437/N7438/N7439 

Storage Temperature Range 



S5437-A,F,W • S5438-A,F,W • SS439-A,F • N7437-A,F,W • N7438-A,F • N7439-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



55437 N7437 

55438 N7438 

55439 N7439 



7V 
5.5V 
5.6V 

5.5 V 

55°Cto 125°C 
0°C to 70''C 



-65 Cto 150°C 

NOTES: 

1 . Voltage values, except intermitter voltage, are with respect to 
network ground terminal. 

2. This is the voltage between two emitters of a multiple-emmiter 
transistor. 

3. This is the maximum voltage which should be applied to any 
output when it is in the off state. 

SCHEMATICS (each buffer) 



A, F, W PACKAGE 
54/7437/38 



n n n n n n n 



ims 



^^ 



LJ U U LJ U U U 



2B 2Y GND 



A, F PACKAGE 
54/7439 



n n n n n n n 


V 




^ 


u u u u u u u 



S5437, N7437 (Totem-Pole Output) 



■^VTmc 



* s 




S5438, N5438, S5439, N7439 (Open-Collector Output) 




RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N 

Operating Free-Air Temperature Range, T^^ 


S5437, S5438, S5439 


N7437, N7438. N7439 


UNIT 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


4.5 
-55 


5 
25 


5.5 

30 

125 


4.75 



5 
25 


5.25 
30 
70 


V 

°c 
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DIGITAL 54/74 TTL SERIES ■ S5437, S5438, S5439, N7437. N7438, N7439 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


MIN 


TYP** 


MAX 


UNIT 


V|H 


Higli-level input voltage 






2 






V 


V|L 


L6w-level input voltage 










0.8 


V 


V| 


Input clamp voltage 


Vqc = MAX, 


l, = -12mA 






-1.5 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
l0H= 1-2mA 


V|i_=0.8V 


2.4 


3.3 




V 


Vol 


Low-level output voltage 


Vcc-MIN, 
loi_= 48mA 


V,H=2V 




0.22 


0.4 


V 


'l 


Input current at max. input voltage 


Vcc = MAX, 


V, = 5.5V 






1 


mA 


'iH 


High-level input current 


Vcc = MAX. 


V, = 2.4V 






40 


mA 


'iL 


Low-level input current 


Vcc " ^^'^' 


V| = 0.4 V 






-1.6 


mA 


'os - 


Short-circuit output current 


Vcc = MAX 




-20 
-18 




-55 
-55 


mA 


'CCH 


Supply current, high-level output 


Vcc ° MAX, 


See Note 2 




9 


15.5 


mA 


'CCL 


Supply current, low^level output 


Vcc °' MAX, 


See Note 3 




34 


54 


mA 



SWITCHING CHARACTERISTICS, Vgc = 5V. T^ = 


25°C, N - 10 








PARAMETER 54/7437 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Propagation delay time, 

tpui 

high-to-low-level output 
Propagation delay time, 

tpi LI 

low-to-high-level output 


Cl-45pF, RL = 133i2 


13 
8 


22 
15 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at Vqj; = 5V, T^ ■= 25°C. 
t Not more than one output should be shorted at a time. 



PARAMETER 54/7438/39 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tPHL 


Propagation delay time. 












tPLH 


high-to-low-level output 
Propagation delay time. 


CL = 45pF, RL = 133n 




14 


22 


ns 


low-to-high-level output 






11 


18 


ns 
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DUAL 4-INPUT POSITIVE HAND BUFFER 



SCHEMATIC (each gate) 



S5440-A,F,W • N7440-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5440 
N7440 




W PACKAGE 



n n n n n n n 




u u u u u u u 



A,F PACKAGE 

13 12 11 10 9 



n n r 


un ci_rxn 


- LA L,J 




^ 


g 


mTi 


1 




1 nJi — , m o„ 


D 


U U L 


u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vq^: S5440 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7440 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 








30 




Operating Free-Air Temperature Range, T^: 


S5440 Circuits 


-55 


25 


125 


°C 




N7440 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vjnd) 


Logical 1 input voltage 
required at all Input 
terminals to ensure 
logical level at output 


Vcc=MIN 


2 


' 




V 


Vin(O) 


Logical Input voltage 
required at any input 
terminal to ensure 
logical 1 level at output 


Vcc=MIN, 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, V|n = 0.8V, 
'ioad'-l-Sn^A 


2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


Vcc = Mm, Vjn = 2V, 
'sink = 48mA 




0.28 


0.4 


V 


'ln(O) 


Logical level Input 
current (each input) 


Vcc = '^^^- ^in ° ^'^^ 






-1.6 


mA 


'ln(l) 


Logical 1 level input 
current (each input) 


Vcc = MAX, Vjn = 2.4V 
Vcc ° ^^^' ^in ° ^-^^ 






40 
1 


mA 
mA 


'os 


Short circuit output 
current^ 


Vrr = MAX, S5440 
^^ N7440 


-20 




-70 


mA 


-18 




-70 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5440, N7440 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, 


V|n = 5V 




17 


27 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc ° "^A^- 


Vin = 




4 


6.8 


mA 



SWITCHING CHARACTERISTICS, V^c " 5V, T^ 


- 25°C. N - 30 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 15pF, RL = 133n 
CL = 15pF, RL = 133n 




8 
13 


15 
22 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
* * All typical values are at VgQ= 5V, T/^ = 25°C. 
t Not more than one output should be shorted at a time. 
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BCD-TO-DECIMAL DECODER/DRIVER 



DIGITAL 54/74 m SERIES 



N7441 



DESCRIPTION 

The N7441B Nixie* Decoder/Driver is a one-out-of-ten decoder 

whiich has been designed to provide the necessary high voltage 

characteristics required for driving gas-filled cold-cathode indicator 

tubes. 

It may also be utilized in driving relays or other high voltage 

interface circuitry. The elennent is designed using TTL techniques 

and is therefore completely compatible with DTL and TTL 

elements. 

The specially designed output drivers provide the necessary stable 

output state. There are no input codes where all outputs are "off" 

or where more than one output can be turned "on". 

RECOMMENDED OPERATING CONDITIONS 

Supply Voltage Vqc (See Note 1 ) 4.75 to 5.25V 

Maximum Voltage on any Output 70V 

NOTE: 

1. These voltage values are with respect to network ground ter- 
minal. 

SCHEMATIC DIAGRAM 



PIN CONFIGURATION 





B PACKAGE 

nnnnnnnn 










L 


> < 


.0 












_._ 1 






1 1 


, i i 








-V i <!' <!><l 


^<r— 




1 1 1 >'== 1 1 




TJUUUUUUU 







i°out 'outAiBout 9out'*"i*oul *outA4«out Totit^^^out ^oul* 
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DIGITAL 54/74 TTL SERIES ■ 7441 



LOGIC DIAGRAM 



TRUTH TABLE 














INPUT 


OUTPUT 
ONt 




D 


C 


B 


A 






























1 












1 





2 












1 




3 









1 








4 









1 







5 









1 


1 





6 









1 


1 




7 






1 











8 






1 










9 






t All other Inputs are off. 







ELECTRICAL CHARACTERISTICS, Ta - 0** C to 70° C, unless otherwise noted. 




PARAMETER 


TEST CONDITIONS 


MIN TYP* MAX 


UNIT 


^in(1) 


Logical 1 input voltage 


Vcc= 4.75V 




2 


V 


V|n(0) 


Logical input voltage 


Vcc= 4.75 V 




0.8 


V 


Von 


On-state output voltage 


Vcc= 4.75V, 


Ion = 7mA 


2.5 


V 


loff 


Off -state reverse current 


Vcc = 5.25V, 
Vcc= 5.25V, 


Vout = 55V 
Vout = 70V 


50 
2 


ma 

mA 


lind) 


Logical 1 level input 
current at B, C, or D 


Vcc= 5.25V, 
Vcc= 5.25V, 


Vin = 2.4V 
Vin = 5.5V 


40 
1 


mA 


lind) 


Logical 1 level input 
current at A 


Vcc= 5.25V, 
Vcc= 5.25V, 


Vin = 2.4V 
Vin = 5.5V 


80 

1 


ma 

mA 


lin(O) 


Logical level input 
current at B, C, or D 


Vcc= 5.25V, 


Vin = 0.4V 


-1.6 


mA 


'in(O) 


Logical level input 
current at A 


Vqc= 5.25V, 


Vin = 0.4V 


-3.2 


mA 


'cc 


Supply current 


Vcc= 5.25V 




21 42 


mA 



All typical values are at Vqq= 5V, T/^ = 25°C. 



'Trademark Burroughs Corporation. 
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BCD-TO-DECIMAL DECODER 



S5442-B,F,W • N7442-B 

DIGITAL 54/74 m SERIES 



S5442 
N7442 



DESCRIPTION 

The 54/7442 6CD-to-Decimal Decoder is a TTL MSI array utilized 
in decoding and logic conversion applications. The 54/7442 decodes 
a four bit BCD number to one of ten outputs. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 



r r r r 




B.f.VI PACKAGE 



n n n 


n n n n 


9 


Vcc 


hhh^H^ 


ii 




« « C D 




iiii 




■^^1 


[i^ 


U U U 


U U U U U 



TRUTH TABLE 



SB442/N7442 

BCD 

INPUT 



ALL TYPES 
DECIMAL 
OUTPUT 



D 


c 


B 


A 































1 











1 







1 











1 










1 


1 








1 


1 






























1 










1 , 






1 










1 
1 
1 




1 
1 






RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5442 Circuits 
N7442 Ckcuits 
Normalized Fan-Out from each Output, N 


MIN 


MOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

10 


V 
V 
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DIGITAL 54/74 TTL SERIES ■ S5442, N7442 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 




Input vQltage required to 












Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc = MIN 


2 






V 


^in(O) 


ensure logical at any input 
terminal 


Vqq = M\N 






0.8 


V 


%ut(1) 


Logical 1 output voltage 


Vcc = W'N'Vin(1)-2V,Vi„,o, = 0.8V, 
'load = -400mA 


2.4 






V 


Vout(O) 


Logical output voltage 


Vcc = MIN,Vi„(i,-2V,Vi„,o,-0.8V, 
'sink = ■'6mA 






0.4 


V 




Logical 1 level input 


Vcc = MAX, Vi„ - 2.4V 






40 


MA 


'in(l) 


current (each input) 


Vcc- MAX, Vi„ = 5.5V 






1 


mA 


'in(O) 


Logical level Input 
current (each input) 


Vcc- MAX, Vin = 0.4V 






-1.6 


mA 


'os 


Short-circuit output current^ 


85442 


-20 
-18 




-55 
-55 


mA 
mA 


'CC 


Supply current 


85442 




28 
28 


41 
56 


mA 
mA 




SWITCHING CHARACTERISTICS, Vqc - 5V, T^ - 


25°C, N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time to 














tp^Q logical level through 


Cl =• 15pF, 


RL = 400n 


10 


22 


30 


ns 


two logic levels 














Propagation delay time to 














*pd0 logical level through 


Cl= 15pF, 


Rl = 40012 




23 


35 


ns 


three logic levels 














Propagation delay time to 














^pdl logical 1 level through 


Cl= 15pF, 


RL = 400n 


10 


17 


25 


ns 


two logic levels 














Propagation delay time to 














tp^l logical 1 level through 


Cl= 15pF, 


RL=400n 




26 


35 


ns 


three logic levels 




"' 











* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type, 
"All typical values are at ^qq = 5V, T^ = 26°C. 
t Not more than one output should be shorted at a time. 
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EXCESS 3-TO-DECIMAL DECODER 



DESCRIPTION 

The 54/7443 Excess 3 Code to Decimal Decoder is a TTL MSI array 
utilized in decoding and logic conversion application. The 54/7443 
decodes excess 3 code numbers to one of ten outputs. 

LOGIC DIAGRAM 



S5443-B,F,W • N7443-ei 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5443 
N7443 




TRUTH TABLE 



B,F,W PACKAGE 



tS IB 14 13 12 11 



n n r^M^M^n^^ 


iTI 




01 234ef7S9 




nr 


9 9 9 9 f 9—1 


-"r^J 


H' — 1 1 o» 


uuuuuuuu: 



S5443/N7443 

EXCESS 

INPUT 



D 


C 


B 


A 








1 







1 











1 










1 


1 








1 


1 






























1 










1 






1 
1 
1 





1 



































1 






ALL TYPES 
DECIMAL 
OUTPUT 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S6443 Circuits 
N7443 Circuits 
Normalized Fan-Out from each Output, N 


MIN 


NOM 


MAX 


UNIT 


4.5 
•4.75 


5 
5 


5.5 

5.25 

10 


V 
V 
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DIGITAL 54/74 TTL SERIES ■ S5443, N7443 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»» 


MAX 


UNIT 




Input voltage required to 












V|n(1) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc = MIN 


2 






V 


Vin(O) 


ensure logical at any input 
terminal 


Vcc = MIN 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN,Vi„,i) = 2V,Vi„,o) = 0.8V, 
'load = -400mA 


2.4 






V 


Vout(O) 


Logical output voltage 


VcC = M'N'Vin(1) = 2V,Vi„,o) = 0.8V, 
•sink = l^mA 






0.4 


V 




Logical 1 level input 


Vcc = MAX, Vin = 2.4V 






40 


HA 


■ind) 


current (each input) 


Vcc = MAX, Vj„ = 5.5V 






1 


mA 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vj„ = 0.4V 






-1.6 


mA 


'os 


Short-circuit output current^ 


VOC-M.X, -« 


-20 
-18 




-55 
-55 


mA 
mA 


'cc 


Supply current 


S5443 
Vcc = MAX, ......^ 

^^ N7443 




28 
28 


41 
56 


mA 
mA 



SWITCHING CHARACTERISTICS, Vqc = 5V, T^ = 


= 25°C, N=10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time to 












*pdO logical level through 


Cl=15pF, RL = 400n 


10 


22 


30 


ns 


two logic levels 












Propagation delay time to 












VdO logical level through 


Cl=15pF, RL = 400n 




23 


35 


ns 


three logic levels 












Propagation delay time to 












Vdl logical 1 level through 


Cl=15pF, RL = 400n 


10 


17 


25 


ns 


two logic levels 












Propagation delay time to 












^pdl logical 1 level through 


Cl=15pF, RL = 400n 




26 


35 


ns 


three logic levels 











* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions of the applicable device 
type. 

* All typical values are at Vcq= 5V, T^ = 25°C. 

t Not more than one output should be shorted at a time. 
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EXCESS 3-GRAYTO-DECIMAL DECODER 



S5444-B,W • N7444-B,F 



DIGITAL 54/74 TTL SERIES 



S5444 
N7444 



DESCRIPTION 

The 54/7444 Excess-3-Gray Code to Decimal Decoder is a TTL MSI 
array utilized in decoding and logic conversion applications. The 
54/7444 decodes excess three gray code to one of ten outputs. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 




TRUTH TABLE 



B,F,W PACKAGE 



nnnnnnnn 



^^^^' 



U fl O O fl fl 



6 7 19 



JT 



uuuuuuuu 



S5444/N7444 

EXCESS 3 GRAY 

INPUT 



D 


c 


B 


A 








1 










1 










1 









































1 








1 










1 










1 






















































1 





ALL TYPES 
DECIMAL 
OUTPUT 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5444 Circuits 
N7444 Circuits 
Normalized Fan-Out from each Output, N 


MIN 


NOM 


MAX- 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

10 


V 
V 
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DIGITAL 54/74 TTL SERIES ■ S5444, N7444 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


MIN 


TYP»* 


MAX 


UNIT 




Input voltage required to 












Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc = MIN 


2 






V 


Vin(O) 


ensure logical at any input 
terminal 


Vcc = MIN 






0.8 


V 


^outd) 

Vout{0) 


Logical output voltage 


Vcc = MIN, Vi„,i) = 2V,Vi„,o)- 0.8V, 
'load = -400mA 

Vcc = MIN, Vi„(i) = 2V,Vi„,o) = 0.8V, 
"sink = l^mA 


2.4 




0.4 


V 
V 




Logical 1 level input 


Vcc = I^AX, Vi„ = 2.4V 






40 


MA 


'in(l) 


current (each Input) 


Vcc = MAX, Vi„ = 5.5V 






1 


mA 


'in(O) 

'os 


Logical level input 
current (each input) 
Short-circuit output current'*' 


Vcc = MAX, Vi„ = 0.4V 

S5444 
VCC = MAX, ^^^^ 


-20 
-18 




-1.6 
-55 
-55 


mA 
mA 
mA 


'cc 


Supply Current 


VCC = MAX, -- 




28 
28 


41 
56 


mA 
mA 



SWITCHING CHARACTERISTICS, Vqc " 5V, T^ ■ 


25''C. N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time to 














tp^Q logical level through 


Cl= 15pF, 


RL = 400n 


10 


22 


30 


ns 


two logic levels 














Propagation delay time to 














tpjjo logical level through 


Cl= 15pF, 


Rl = 400n 




23 


35 


ns 


three logic levels 














Propagation delay time to 














*pd1 logical 1 level through 


Cl = 15pF, 


Rl = 40on 


10 


17 


25 


ns 


two logic levels 














Propagation delay time to 














*pd1 logical 1 level through 


Cl- 15pF, 


RL = 400n 




26 


35 


ns 


three logic levels 















* For conditions shown as IVIIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

circuit type. 
'• All typical values are at Vqq = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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BCD-TO-DECIMAL DECODER/DRIVER WITH 
OPEN COLLECTOR HIGH VOLTAGE OUTPUTS 



DESCRIPTION 

The 54/7445 and 54/74145 BCD-to-Decimal Decoder/Driver is a 
TTL MSI array. It features standard TTL inputs and high voltage, 
high current (80mA) outputs. The 54/7445 minimum output 
breakdown Is 30 volts and the 54/74145 minimum output break- 
down is 1 5 volts. 

LOGIC DIAGRAM 



S5445-F,W • S54145-F,W • N7445-B* N74145-B 

DIGITAL 54/74 m SERIES 

PIN CONFIGURATIONS 



S5445 
S54145 

N7445 
N74145 



r r r r 




NOTE: 1. These voltage values are with respect to network 
ground terminal. 



B.F,W PACKAGE 



nnnnnnnn 



^^^^ 



BCD - TO - DECIMAL. 



sz 



r ^ 



H 



UULJUUUUU 



TRUTH TABLE 



INPUTS 


D 


C 


B 


A 































1 











1 







1 










1 










1 


1 







1 


1 





























1 










1 






1 










1 









1 


1 







1 


1 





OUTPUTS 



2 3 4 5 6 7 8 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vcc (See Note 1): S5445, S54145 Circuits 

N7445, N74145 Circuits 

Voltage on any Output S5445, N7445 Circuits 

Se414$„ N74145 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

30 

15 


V 
V 
V 
V 
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DIGITAL 54/74 TTL SERIES ■ S5445, S54145, N7445, N74145 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 




Input voltage required to 












Vind) 


ensure logical 1 at any 

input terminal 

Input voltage required to 


Vqc = MIN 


2 






V 


^in(O) 


ensure logical at any 
input terminal 


Vcc = MIN 






0.8 


V 


Von 


On-state output voltage 


Vcc = M"N' 'sink = 80mA 
VcC = MIN,l,.,„k = 20mA 




0.5 


0.9 
0.4 


V 
V 


Voff 


Off-state output voltage 
(S5445 or N7445) 


Vqq = IVIAX, Ijjff = 250iuA 


30 






V 


Voff 


Off-state output voltage 
(S54145 or N74145) 


Vcc = MAX,loff = 250MA 


15 






V 




Logical 1 level input 


Vcc ' MAX, Vjn = 2.4V 






40 


MA 


'in(l) 


current (each input) 


Vcc = MAX, Vi„ = 5.5V 






1 


mA 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vj„ = 0.4V 






-1.6 


mA 


'go 


Supply current 


S5445, S54145 
Vcc = MAX N7445,N74145 




43 
43 


62 
70 


mA 
mA 



SWITCHING CHARACTERISTICS, VpQ = 5V, Ty^ = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time 
f"*^ logical 1 level 

Propagation delay time 
P^° to logical level 


Cl= 15pF, Rl= 100 n 
Cl=15pF, RL=ioon 


50 
50 


ns 
ns 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

circuit type. 

All typical values are at V^q = 5V, T^ = 25 C. 
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BCD-TO-SEVEN SEGMENT 
DECODER/DRIVER 



N7446-B • N7447-B 



DIGITAL 54/74 HL SERIES 



N7446 
N7447 



DESCRIPTION 

The 7446 and 7447 BCD-to-Seven Segment Decoder/Driver are TTL 
monolithic devices consisting of the necessary logic to decode a 
BCD code to seven segment readout plus selected signs. 

Incorporated in this device is a blanking circuit allowing leading 
and trailing zero suppression. Also included is a lamp test control 
to turn on all segments. 

The 7446 and 7447 provide bare collector output transistors for 
directly driving lamps. The output transistor breakdown of the 
7446 is 30 volts and the 7447 is 15 volts. 



PIN CONFIGURATION 



B PACKAGE 



H IB 14 13 12 11 10 

nnnnnnnn 



ii 6 6 6 6 6 A 



B C LT RK RBI D A 



mw. 



UULJLJLILJLJU 

12 3 4 6 6 7 6 

• C LMMr RB RB D A 

' 1 • TEfT OUmjT INPUT i ^ ' 

INPUn INfUT8 



LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ N7446, N7447 



TRUTH TABLE 





1 


— INPUTS - 







n r 






OUTPUTS 












DECIMAL 




































OR 
FUNCTION 


LT 


RBI 


D 


c 


B 


A 


BI/RBO 


a 


b 


c 


d 


e 


f 


g 


NOTE 









1 


































1 


1 




1 




X 















1 








1 


1 


1 


1 


1 






2 




X 








1 













1 








1 











3 




X 








1 




















1 











4 




X 





1 










1 








1 
















5 




X 





1 












1 






















6 




X 





1 


1 







1 


1 

















1 






7 




X 





1 


1 















1 




1 


1 








8 




X 










































9 




X 























1 
















10 




X 







1 







1 


1 


1 








1 











11 




X 







1 






1 


1 










1 











12 




X 




1 










1 







1 
















13 




X 




1 












1 





















14 




X 




1 


1 







1 


1 






















15 




X 




1 


1 






1 


1 




1 




1 


1 








, Bl 


X 


X 


X 


X 


X 


X 





1 


1 




1 




1 


1 


2 






RBI 


1 




















1 


1 




1 




1 


1 


3 






LT 





X 


X 


X 


X 


X 


1 























4 
































1, BI/BRO is wire-OFt logic serving as blanking input (Bl) and/or 
ripple-blanl<ing output (RBO). The blanking input nnust be open 
or held at a logical 1 when output functions through 15 are 
desired and ripple-blanking input (RBI) must be open or at a 
logical 1 during the decimal input. X = input may be high or 
low. 

SEGMENT IDENTIFICATION 



When a logical is applied to the blanking input (forced condi- 
tion) all segment outputs go to a logical 1 regardless of the state 
of any other input condition. 

When ripple-blanking input (RBI) is at a logical and A == B = 
C = D = logical 0, all segment outputs go to a logical 1 and the 
ripple-blanking output goes to a logical (response condition). 
When blanking input/ripple-blanking output is open or held at a 
logical 1, and a logical is applied to lamp-test input, al) segment 
outputs go to a logical 0. 



SEGMENT IDENTIFICATtON 



I I _l _l IJ L L I i_i l_l _ LI L 
J 11 I I III Ml 11' I 



NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 
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DIGITAL 54/74 TTL SERIES ■ N7446, N7447 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq (See Note 1): N7446, N7447 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.75 


5 


5.25 


V 


Continuous Voltage at Outputs a through g: N7446 Circuits 






30 


V 


N7447 Circuits 






15 


V 


Normalized Fan-Out From Outputs a through g to Series 54/74 loads: 










N7446, N7447 Circuits 






12 




Normalized Fan-Out From BI/RBO Node to Series 54/74 loads: 










N7446, N7447 Circuits 






5 




Output Sink Current, \^■^^^^■. N7446, N7447 Outputs a through g 






20 


mA 


N7446, N7447, BI/RBO Node 






8 


mA 



NOTES: 

1. These voltage values are with respect to network ground 
terminal. 

2. Input voltage must be zero or positive with respect to network 
ground terminal. 

3. This rating applies when the output Is off. 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


MIN 


TYP** 


MAX 


UNIT 


V|n(1) 


Input voltage required to 
ensure logical 1 at any point 


Vcc - IVIIN 


2 






V 


Vin(O) 


Input voltage required to 
ensure logical at any input 


Vcc = MIN 






0.8 


V 


Von 


On-state output voltage at 
outputs a through g 


Vcc - MIN, l,i„k = 40mA 




0.27 


0.4 


V 


Vout(O) 


Logical output voltage 
at BI/RBO node 
Off-state output voltage at 


VcC = MIN,l5i„k-8mA 




0.3 


0.4 


V 


Voff 


outputs a through g (S5446 
and N7446 only) 

Off-state output voltage at 


Vcc = MAX,loff = 250 A 


30 






V 


Voff 


outputs a through g (85447 
and N7447 only) 


Vcc-MAX,loff-250 A 


15 






V 


^outd) 


Logical 1 output voltage at 

BI/RBO node 

Logical level input current 


Vcc = MIN,l,oad-200 A 


2.4 


3.7 




V 


'ln(O) 


at any input except BI/RBO 
node 


Vcc ■ MAX, Vi„ - 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current 
at BI/RBO node 


Vcc = MAX, Vi„- 0.4V 






-4.2 


mA 


'in(l) 


Logical 1 level input current 
at any input except BI/RBO 
node 


Vcc - MAX, Vi„ - 2.4V 
Vcc " MAX, Vjn - 5.5V 






40 
1 


uA 
mA 


'os 


Short-circuit output current 
at BI/RBO node 


Vcc = MAX 






-4 


mA 


'cc 


Supply current 


Vcc " MAX N7446, N7447 




53 


90 


mA 
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DIGITAL 54/74 TTL SERIES ■ N7446, N7447 



SWITCHING CHARACTERISTICS, V^c " 5V, T;^ - 


25°C 








PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 










^pdl logical 1 level from A input 


Cl - 15pF, 


Rl - 280 n 


100 


ns 


to any output 










Propagation delay time to 










tp^Q logical level from A input 


Cl = 15pF, 


Rl-280 n 


100 


ns 


to any output 










Propagation delay time to 










^pdl logical 1 level from RBI 


Cl = 15pF, 


Rl = 280 n 


100 


ns 


input to any output 










Propagation delay time to 










tp^Q logical level from RBI 


Cl-15pF, 


Rl = 280 n 


100 


ns 


input to any output 











* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

circuit type. 
'• All typical values are at Vqq = 5V, T^ - 25° C. 
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BCDTO-SEVEN SEGMENT 
DECODER/DRIVER 



DIGITAL 54/74 TTL SERIES 



N7448 



DESCRIPTION 

The 7448 BCD-to-Seven Segment Decoder/Driver is a TTL mono- 
lithic device consisting of the necessary logic to decode a BCD code 
to seven segment readout plus selected signs. 

Incorporated in this device is a blanking circuit allowing leading and 
trailing zero suppression. Also included is a lamp test control to turn 
on all segments. 

The 7448 has resistor pull up on the outputs to provide source 
current to drive interface elements. 



PIN CONFIGURATIONS 



B PACKAGE 



nnnnnnnn 



J I 



[ — ' 1 QND 

nULJUULJUU 



OUTPUT INPUT 



LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ N7448 



TRUTH TABLE 













PUTS 






n r 







- OUTPUTS 






























FUIMCTION 


LT 


RBI 


D 


C 


B 


A 


BI/RBO 


a 


b 


c 


d 


e 


f 


g 


NOTE 









1 
















1 


1 




1 


1 


1 





1 




1 




X 


















1 
















1 






2 




X 








1 







1 


1 







1 













3 




X 








1 






1 


1 




















4 




X 





1 













1 










1 










5 




X 





1 









1 












1 










6 




X 





1 


1 

















1 


1 










7 




X 





1 


1 






1 


1 






















8 




X 















1 


1 






1 


1 










9 




X 














1 


1 










1 










10 




X 







1 


















1 













11 




X 







1 












1 


















12 




X 




1 













1 











1 










13 




X 




1 









1 













1 










14 




X 




1 


1 


















1 


1 










15 




X 




1 


1 

































Bl 


X 


X 


X 


X 


X 


X 


























2 






RBI 


1 









































3 






LT 





X 


X 


X 


X 


X 


1 


1 


1 


1 


1 


1 


1 


1 


4 






































NOTES: 

1. BI/BRO is wire-OR logic serving as blanking input (Bl) and/or 
ripple-blanking output (RBO). The blanking input must be open 
or held at a logical 1 when output functions through 15 are 
desired and ripple-blanking input (RBI) must be open or at a 
logical 1 during the decimal input. X = input may be high or 
low. 

2. When a logical is applied to the blanking input (forced condi- 
tion) ^11 segment outputs go to a logical 1 regardless of the state 



of any other input condition. 

When ripple-blanking input (RBI) is at a logical and A = B = 
C = D = logical 0, all segment outputs go to a logical 1 and the 
ripple-blanking output goes to a logical (response condition). 
When blanking input/ripple-blanking output is open or held at a 
logical 1, and a logical is applied to lamp-test input, all segment 
outputs go to a logical 1. 



SEGMENT IDENTIFICATION 



IDENTIFICATION 






NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 
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DIGITAL 54/74 TTL SERIES ■ N7448 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc <See Note 1 ): N7448 Circuit 


MIN 


NOM 


MAX 


UNIT 


4.75 


5 


5.25 


V 


Normalized Fan-Out From Outputs a through g to Series 54/74 loads: 










N7448 Circuits 






4 




Normalized Fan-Out From BI/RBO Node to Series 54/74 Loads: 










N7448 Circuits 






5 




Output Sink Current, Igjni^: N7448 Outputs a through g 






6.4 


mA 


N7448 BI/RBO Node 






8 


mA 



NOTES: 

1. These voltage values are with respect to network ground 
terminal. 

2. Input voltage must be zero or positive with respect to network 
ground terminal. 

3. This rating applies when the output Is off. 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Input voltage required to 
ensure logical 1 at any input 


Vcc = MIN 


2 






V 


Vin(O) 


Input voltage required to 
ensure logical at any input 


Vcc = MIN 






0.8 


V 


Vout(O) 


Logical output voltage at 
any output 


VcC=MIN,lsi„k=MAX 




0.27 


0.4 


V 


Voutd) 


Logical 1 level output voltage 
at outputs a through g 


Vcc-MIN,l|oad = -400MA 


2.4 


4.2 




V 


Voutd) 


Logical 1 level output at 
BI/RBO node 


Vcc = M'N. 'load = 200 mA 


2.4 


3.7 




V 


'load 


Load current available at 
outputs a through g 
Logical level input current 


Vcc = MIN, Vo^t- 0.85V 


-1.3 


-2 




mA 


'in(O) 


of any input except BI/RBO 
node, 


Vcc= MAX, Vj„ = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current 
at BI/RBO node 


Vcc= MAX, Vi„ = 0.4V 






-4.2 


mA 


'in(l) 


Logical 1 level input current 
at any input except BI/RBO 
node 


Vcc = MAX, Vi„= 2.4V 
Vcc= MAX, Vj„ = 5.5V 






40 
1 


mA 

mA 


'os 


Short-circuit output current 
at any output 


Vcc ° MAX 






-4 


mA 


'cc 


Supply current 


S5448 
N7448 




53 
53 


76 
90 


mA 
mA 



2-56 



DIGITAL 54/74 TTL SERIES ■ N7448 



SWITCHING CHARACTERISTICS, V^c = 5V, T^ = 


= 25° C, 






PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Propagation delay time to 








*pcl1 logical 1 level from A input 


Cl=15pF 


100 


ns 


to any output 








Propagation delay time to 








tpjjo logical level from A input 


Cl= 15pF 


100 


ns 


to any output 








Propagation delay time to 








*pd1 logical 1 level from RBI 


Cl-15pF 


100 


ns 


input to any output 








Propagation delay time to 








tpjjo logical level from RBI 


Cl= 15pF 


100 


ns 


input to any output 









• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
'* All typical values are at Vqq = SV, T^ = 25° C. 
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EXPANDABLE DUAL 2-WIDE 2-INPUT 
AND-OR-INVERT GATES 



SCHEMATIC (each gate) 



S5450A.F,W • S5451-A,F,W • N7450-A,F • N7451-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5450 

S5451 
N7450 
N7451 




W PACKAGE 



n n n n n n n 




U U LI U U U U 



A,F PACKAGE 



n n n n n ^ 1^ 




u u u u u u u 



NOTES: 

1 . Component values shown are nominal. 

2. Both expander inputs are used simultaneously for expanding. 

3. If expander is not used leave X and X pins open. 

RECOMMENDED OPERATING CONDITIONS 



4. Make no external connection to X and X pins of the S5451 and 
N7451. 

5. A total of four expander gates can be connected to the ex- 
pander inputs. 



Supply Voltage VqqI S5450, S5451 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7450, N7451 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 






10 




Operating Free-Air Temperature Range, T^: S5450, S5451 Circuits 


-55 


25 


125 


°c 


N7450, N7451 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


V|n(1) 


Logical 1 Input voltage 
required at both Input 
terminals of either AND 
section to ensure logical 
at output 


Vcc = MIN 


2 






V 


Vin(O) 


Logical Input voltage 
required at one Input 
terminal of each AND 
section to ensure logical 
1 at output 


Vcc=MIN 






0.8 


V 


^outd) 


Logical 1 output voltage 


Vcc = MIN, Vin = 0.8V, 
l|oad = -400MA 


2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, Vjn = 2V, 
lsjnk = 16mA 




0.22 


0.4 


V 
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DIGITAL 54/74 TTL SERIES ■ S5450, S5451, N7450, IM7451 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, 


Vin = 0.4V 






-1.6 


mA 


■ind) 


Logical 1 level input 


Vcc = MAX, 


Vin = 2.4V 






40 


mA 




current (each input) 


Vcc = MAX, 


Vi, = 5.5V 






1 


mA 


'os 


Short circuit output 


Vcc = MAX 


85450, S5451 


-20 




-55 


mA 




currentt 




N7450, N7451 


-18 




-55 




'colon 


Logical level supply 
current 


Vcc = MAX,! 


Vin = 5V 




7.4 


14 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, 


Vin = 




4 


8 


mA 



ELECTRICAL CHARACTERISTICS ( 8^450 circuits ) using expander inputs, Vcc " 4.5V, Ta = -55° C 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP** 


MAX 


UNIT 


'X 


Expander current 


Vi = 0.4V, lsink = 16mA 






2.9 


mA 


VbE(Q) 


Base-emitter voltage of 
output transistor (Q) 


1 sink =1 6mA, li = 0.41mA, 
Rl =0 






1 


V 


Vout(l) 


Logical 1 output 
voltage 


l|oad = -400MA, li = 0.15mA, 
l2 = -0.15mA 


2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


lsink= 16mA, h = 0.3mA, 
Rl = 138n 




0.22 


0.4 


V 



ELECTRICAL CHARACTERISTICS (N7450 circuits) using expander inputs, Vqc " 4.75V, T^ - 0°C 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP** 


MAX 


UNIT 


'X 


Expander current 


Vi=0.4V, lsink=16mA 






3.1 


mA 


VbE(Q) 


Base-emitter voltage of 
output transistor (Q) 


Isink = 16mA, ii == 0.62mA, 
R1 =0 






1 


V 


Voutd) 


Logical 1 output voltage 


l|oad = -400MA, Ii=270mA, 
l2 = -270mA 


2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


'sink = 16mA, h " 0.43mA, 
Rl = 130n 




0.22 


0.4 


V 



SWITCHING CHARACTERISTICS, Vqq - 5V, T^ - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS* 


MIN TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL=15pF, RL = 400n 
CL=15pF, RL = 400n 


8 15 
13 22 


ns 
ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. Expander Inputs X and X are open. 
' * All typical values are at VcC= 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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4-WIDE 2-INPUT AND-OR-INVERT GATE 



S54S3-A,F,W • SS454-A,F,W •N7463-A,F • N7454-A,F 

DIGITAL 54/74 m SERIES 



S5453 
S5454 
N74S3 
N7454 



SCHEMATIC DIAGRAM 



PIN CONFIGURATIONS 




W PACKAGE 

n n n n n n n 




g u u u g g u 

A,F PACKAGE 

14 13 12 11 10 9 6 

n n n n n n n 




u u u u u u u 



NOTES: 

1. Component values shown are nominal. 

2. Both expanded Inputs are used simultaneously for expanding. 

3. If expander is not used leave X and X pins open. 

RECOMMENDED OPERATING CONDITIONS 



4. Make no external connection to X and X pins of the S5464 and 
N7454. 

5. A total of four expander gates can be connected to the expander 
inputs. 



Supply Voltage S/qq. S5453, S5454 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7453, N7454 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from Output, N 






10 




Operating Free-Air Temperature Range, T^: S5453, S5454 Circuits 


-55 


25 


125 


°C 


N7453, N7454 Circuits 





25 


70 


°G 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at both input 
terminals of one AND 
section to ensure logical 
level at output 


Vcc ■ WIN 


2 






V 


Vin(O) 


Logical input voltage 
required at one input 
terminal of each AND 
section to ensure logical 
1 level at output 


Vcc-»AIN 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc -MIN, Vin = 0.8V, 
1,03d --400MA 


2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, Vin = 2V, 
.'.ink- I em A 




0.22 


0.4 


V 
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DIGITAL 54/74 TTL SERIES ■ S5433, SI5454, N7453, N7454 



l:LECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'in(O) 


Logical level Input 
current (each input) 


Vcc ° ^^^' 


Vj, = 0.4V 






-1.6 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc " ^^^' 
Vcc = MAX, 


Vi„ = 5.5V 






40 
1 


mA 

mA 


'os 


Short circuit output 
currentt 


Vcc = 5-5V 


85453, S5454 
N7453, N7454 


-20 
-18 




-55 
-55 


mA 


'CC(O) 


Logical level supply 
current 


Vcc ° "^AX, 


Vin = 5V 




5.1 


9.5 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = "^AX, 


Vin = 




4 


8 


mA 



ELECTRICAL CHARACTERISTICS (S5453 circuits) using expander inputs, V^c^ 4.5V. T^ - -55°C 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


ix 


Expander current 


Vi = 0.4V, Isink = 16mA 








2.9 


mA 


VbE(Q) 


Base-emitter voltage 
of output transistor (Q) 


lsink = 16mA, li=0.41mA, 


Rl =0 






1 


V 


Voutd) 


Logical 1 output voltage 


'load = -400mA, h = 0.1 5mA, 
l2 = -0.15mA 




2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


Isink = 16mA, li= 0.3mA, 


Rl = 138n 




0.22 


0.4 


V 



ELECTRICAL CHARACTERISTICS (N7453 circuits) using expander inputs. Vcc= 4.75V, Ta - 0°C 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP" 


MAX 


UNIT 


Ix 


Expander current 


Vi=0.4V, Isink = 16mA 








3.1 


mA 


VbE(Q) 


Base-emitter voltage of 
output transistor (Q) 


Isink = 16mA, 1 1 = 0.62mA, 


Rl =0 






1 


V 


Vout(l) 


Logical 1 output voltage 


l|oad = -400M, Ii=270mA, 
l2 = -270m A 




2.4 


3.3 




V 


Vout(O) 


Logical output voltage 


•sink =16mA, h = 0.43mA, 


Rl = 130n 




0.22 


0.4 


V 



SWITCHING CHARACTERISTIC'S, Vcc=5V, T^ = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS* 


MIN TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

^pdl Propagation delay time 
to logical 1 level 


CL=15pF, RL = 400n 
CL.= 15pF, RL = 400n 


8 15 
13 22 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are opan. 
' • All typical values are at Vj-c = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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DUAL 4INPUT EXPANDER 



SCHEMATIC (each expander) 



S6460-A,F,W 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5460 




NOTES: 

1. Connect to X input of S5450 or S5453 circuit. 

2. Connect to X input of S5450 or S5453 circuit. 

3. Component values shown are nominal. 



W PACKAGE 



n n n n n n n 




u u u u u u u 

A,F PACKAGE 

n n n n n n n 




U U U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage '^qq 

Maximum number of expanders that may be fanned-in to one S5450 or one S5453 circuit 



ELECTRICAL CHARACTERISTICS (unless otherwise noted Ta - -55°C to 125°C) 



4.5V to 5.5V 
4 



PARAMETER 


TEST CONDITIONS 


MIN TYP»» MAX 


UNIT 


V|n(1) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
output is In the on 
state 


Vcc = 4.5V 






2 




V 


VjnlO) 


Logical input voltage 
required at any input 
terminal to ensure out- 
put is in the off state 


Vcc=4.5V 








0.8 


V 


Von 


On-state output voltage 


Vcc= 4.5 V, 

R = 1.1 kn. 


Vin = 2V, 
Ta = -55°C 


Vi = IV, 




0.4 


V 


'off 


Off-state output current 


Vcc=4.5V, 
R = 1.2 ki2. 


Vin = 0.8V, 
Ta = -55°C 


Vi =4.5V, 




150 


ma 


'on 


On-state output current 


Vcc= 4.5V, 
Ta = -55°C 


Vin = 2V, 


Vi = IV, 


-0.3 




mA 


'in(O) 


Logical level input 
current (each Input) 


Vcc = 5.5 V, 


Vin = 0.4V 






-1.6 


mA 
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DIGITAL 54/74 TTL SERIES ■ S5460 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


'in(1 ) 


Logical 1 level input 


Vcc = 5.5V, 


Vin = 2.4V 






40 


mA 




current (eacli input) 


Vcc = 5.5V, 


V,, = 5.5V 






1 


mA 


'cC(on) 


On-state supply current 


Vcc = 5-5V, 


Vin = 5V, Vi 


= 0.85V 


1.2 


2.5 


mA 


'cC(off) 


Off-state supply current 


Vcc = 5.5V, 


Vin = 0. V, 


= 0.85V 


2 


4 


mA 



SWITCHING CHARACTERISTICS, Vcc° 5V, Ta = 25°C, N ■= 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 
(through 85450 or 
S5453 circuit) 

tpdl Propagation delay time 
to logical 1 level 
(through S5450 or 
S5453 circuit) 


Cl=15pF, RL = 400n 
CL = 15pF, RL = 400n 


10 20 
15 30 


ns 
ns 



* * All typical values are at Vqq = 5V, T^ = 25° C. 
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DUAL 4-INPUT EXPANDER 



SCHEMATIC (each expander) 



N7460-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



N7460 




NOTES: 

1 . Connect to X input of N7450 or N7453 circuit. 

2. Connect to X input of N7450 or N7453 circuit. 

3. Component values shown are nominal. 



W PACKAGE 



n n n n n n n 




ETtrrmrrtrn 



A,F PACKAGE 



n n n n n n n 




U U U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Maximum number of expanders that may be fanned-in to one N7450 or one N7453 circuit 



4.75 to 5.25V 
4 



ELECTRICAL CHARACTERISTICS (unless otherwise noted Ta - 0°C to 70°C ) 



PARAMETER 


TEST CONDITIONS 


MIN TYP»» MAX 


UNIT 


Vin(l) 


Logical 1 input voltage 
required at all input 
terminals to ensure out- 
put is in the on state 


Vcc = 4-75V 








2 


V 


Vin(O) 


Logical input voltage 
required at any input 
terminal to ensure out- 
put is in the off state 


Vcc = 4.75V 








0.8 


V 


Von 


On-state output voltage 


Vcc = 4.75V, 
R = 1.1 kfl. 


Vin = 2V, 
Ta=0°C 


Vl 


= IV, 


0.4 


V 


'off 


Off -state output current 


Vcc = 4.75V, 
R = 1.2 kV,. 


Vin = 0.8V, 
Ta = o°c 


Vl 


= 4.5V, 


270 


mA 


'on 


On-state output current 


Vcc = 4.75V, 


Vin = 2V, 


Vl 


= IV 


-0.43 


mA 


'ln(O) 


Logical level input 
current (each Input) 


Vcc = 5.25V, 


Vin = 0.4V 






-1.6 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc = 5.25V, 
Vcc = 5.25V, 


Vin = 2.4V 
Vin = 5.5V 






40 
1 


mA 
mA 
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DIGITAL 54/74 TTL SERIES ■ N7460 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'cC(on) On-state supply current 
'cC(off) Off-state supply current 


Vcc = 5.25V, Vjn = 5V, V, = 0.95V 
Vqc - 5.25V, Vjn = V, = 0.85V 


1.2 2.5 
2 4 


mA 
mA 



SWITCHING CHARACTERISTICS, V^C^SV- Ta = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


*pdO Propagation delay time 
to logical level 
(through N7450 or 
N7453) 

tpdi Propagation delay time 
to logical 1 level 
(through N7450 or 
N7453) 


CL=15pF, RL = 400n 
CL = 15pF, RL=400n 


10 20 
15 30 


ns 
ns 



All typical valuM ar* at V^c ~ ^V, T^ =< 25 C. 
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J-K FLIP-FLOP 



DESCRIPTION 

The S5470/N7470 is a monolithic, edge-triggered J-K flip-flop 
featuring gated inputs, direct clear and preset inputs, and comple- 
mentary Q and Q outputs. Input information is transferred to the 
outputs on the positive edge of the clock pulse. 

Direct-coupled clock triggering occurs at a spiecific voltage level of 
the clock pulse; and after the clock input threshold voltage has been 
passed, the gated inputs are locked out. 

The S5470/N7470 flip-flop is ideally suited for medium- and 
high-speed applications, and can be used for a significant saving in 
system power dissipation and package count where input gating is 
required. 

TRUTH TABLE 



S5470-A.F.W • N7470-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5470 
N7470 





LOGIC 










•'n Kn Qn+1 


PRESET 


CLEAR 


Q 




Qn 

1 1 

1 

1 1 Q„ 



1 

1 




1 

1 


t 

1 
Q 




J = J-^ J2 *l* K = K"! Ko K* 

n is time prior to clock 

n + 1 is time following clock 

t Both outputs in state 









POSITIVE LOGIC 

Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset or clear function can occur only when clock input is low. 

SCHEMATIC DIAGRAM 





W PACKAGE 

n n n n n n n 








1 ONO 1 

~1_ JT 






K- Q 5 J- 
K2 Jj 

K1 = r.,u.r "■••" Jl 


— ^ 






Mill 






rr^ 1 




U U U U u u u 

A,F PACKAGE 

n n n n n n n 










X^ 






C K2 K, K- 


1 


-^^^^ .. 




u u u u u u u 






NOTE: Component values are typical. 
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DIGITAL 54/74 TTL SERIES ■ S5470, N7470 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^c: S5470 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7470 Circuits 




4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: 


S5470 Circuits 


-55 


25 


125 


"C 




N7470 Circuits 





25 


70 


°c 


Normalized Fanout from each Output, N 








10 




Clock Pulse Transition Time to Logical 1 Level 


*1 (clock) 


5 




150 


ns 


Width of Clock Pulse, tp(j,|og|^) 
Width of Preset Pulse, t , ^, 
WidthofClearPulse,t ( , ) 




20 






ns 




25 






ns 




25 






ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc = MIN 




2 






V 


Vin(O) 
Voutd) 


Input voltage required 
to ensure logical at 
any input terminal 
Logical 1 output voltage 


Vcc = MIN 
Vcc = MIN, 


l|oad = -400MA 


2.4 


3.5 


0.8 


V 
V 


Vout(O) 


Logical output voltage 


Vcc = MIN, 


lsink = 16mA 




0.22 


0.4 


V 


lin(O) 


Logical level input 
current at J1, J2, J*, 
K1,K2,K*, or clock 


Vcc ° MAX, 


Vin = 0.4V 






-1.6 


mA 


lin(O) 


Logical level input 
current at preset or 
clear 


Vcc ° MAX, 


Vin=0.4V 






-3.2 


mA 


lind) 


Logical 1 level input 
current at J1, J2, J*, 
K1,K2,K*, or clock 


Vcc = MAX, 
Vcc ° MAX, 


Vin=2.4V 
Vin = 5.5V 






40 

1 


mA 
mA 


lind) 


Logical 1 level input 
current at preset or clear 


Vcc " MAX, 

Vcc = i^^^' 


Vin = 2.4V 
Vin=5.5V 






80 

1 


mA 
mA 


'os 


Short circuit output 
current'*' 


Vcc " MAX, 


V|n = S5470 
N7470 


-20 
-18 




-75 
-75 


mA 


'cc 


Supply current 


Vcc = MAX, 


Vin = 5V 




13 


26 


mA 



SWITCHING C 


SARACTERISTICS, Vqc - 5V, T^ - 25°C. N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fclock 


Maximum clock 
frequency 


CL=15pF, 


Rl = 40012 


15 


35 




MHz 


*setup 


Minimum Input Setup 
time 


Cl = 15pF, 


RL = 400n 




10 


20 


ns 


thold 


Minimum input hold 
time 


Cl = 15pF, 


RL = 400n 







5 


ns 


tpdl 


Propagation delay time 
to logical 1 level from 
clear or preset to output 


CL=15pF, 


RL = 400n 






50 


ns 


tpdO 


Propagation delay time 
to logical level from 
clear or preset to output 


Cl= 15pF, 


RL = 400n 






50 


ns 


tpdl 


Propagation delay time 
to logical 1 level from 
clock to output 


Cu=15pF, 


RL = 400n 


10 


27 


50 


ns 


tpdO 


Propagation delay time 
to logical level from 
clock to output 


Cl= 15pF, 


RL = 400n 


10 


18 


50 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
•• All typical values are at Vgjj = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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J-K MASTER-SLAVE FUP-FLOP 



DESCRIPTION 

These J-K flip-flops are based on the master-slave principle and each 
has AND gate inputs for entry into the master section which are 
controlled by the cloclt pulse. The clock pulse also regulates the 
state of the coupling transistors which connect the master and slave 
sections. The sequence of operation is as follows: 

1 . Isolate slave from master 

2. Enter information from AND gate Inputs to master 

3. Disable AND gate Inputs 

4. Transfer information from master to slave. 

TRUTH TABLE 



S5472-A,F,W • N7472-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5472 
N7472 





LOGIC 








tn 


tn+1 




J 


K 


Q 










Qn 









1 









1 
1 




1 


1 
5n 













W PACKAGE 



n n n n n n n 



^ 



r-O PRESET CLEAB 



_^irj^_ 



U LJ U U U U U 

12 3 4 6 6 7 

K1 CLOCK PRESET CLEAR NC i^ 

A,F PACKAGE 

PRESET CLOCK K3 K2 K1 Q 

n n n n n n n 




U U U U LI U U 



NOTES: 

1. J = J1 • J2 • J3 

2. K = K1 • K2 • K3 

3. tp = Bit time before clock pulse. 

4. t„^■^ ■= Bit time after cioci< puise. 

5. NC •• No Internal Connection. 

SCHEMATIC DIAGRAM 



CLOCK WAVEFORM 




NOTE: Component values shown are nominal. 
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DIGITAL 54/74 TTL SERIES ■ S5472, N7472 



RECOMMENDED OPERATING CONDITIONS 










Supply Voltage Vq^: S5472 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


B.5 


V 


N7472 Circuits 


4.7S 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^j^: S5472 Circuits 


-55 


25 


125 


°c 


N7472 Circuits 





25 


70 


°c 


Normalized Fan-Out From each Output, N 






10 




Width of Clock Pulse, tp(g|og|^) 

Width of Preset Pulse, tp(preset) 
Width 6f Clear Pulse, tpjgiga^) 


20 






ns 


25 






ns 


25 






ns 


Input Setup Time, t^gj^p 


^*p<clock) 








Input Hold Time, t(,Q|y 












ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwisa noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc-MIN 




2 




V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc=MIN 






0.8 


V 


Voutd) 
Vout(O) 


Logical 1 output voltage 
Logical butput voltage 


Vcc = MIN, 
Vcc = MIN, 


•load = -400/iA 
'sink = 16mA 


2.4 3.5 

0.22 0.4 


V 
V 


<in(0) 


Logical level input 
current at J 1,J2,J3, 
K1,K2, orK3 


Vcc " "^AX, 


Vi„ = 0.4V 




-1.6 


mA 


>in(0) 


Logical level input 
current at preset, ci^ar, 
or clock 


Vcc = MAX, 


Vi„-0.4V 




-3.2 


mA 


'ind) 


Logical 1 level input 
current at J 1,J2,J3, 
K1, K2, orK3 


Vcc ° ^^^' 
Vcc - WAX, 


Vin = 2.4V 
Vin - 5.5V 




,40 
1 


ma 

mA 


'ind) 


Logical 1 level input 
current at preset, clear, 
or clock 


Vcc ° "^AX, 
Vcc -MAX, 


Vin = 2.4V 
Vin-6.5V 




80 
1 


ma 

mA 


'os 


Short circuit output 
current^ 


Vcc -MAX, 


Vjn = S5472 
N7472 


-20 
-18 


-57 
-57 


mA 


'cc 


Supply current 


Vcc " '^^^' 


Vin = 5V 


10 20 


mA 



SWITCHING CHARACTERISTICS, Vqq - 5V, T^ - 


25°C, N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^clock Maximum clock 
frequency 


Cl= 15pF, 


RL = 4oon 


15 


20 




MHz 


ip^l Propagation delay time 
to logical 1 level from 
clear or preset to output 


Cl= 15pF, 


Rl = 40012 




16 


25 


ns 


^pdO Propagation delay time 
to logical level from 
clear or preset to output 


Cl- 15pF, 


RL = 400n 




25 


40 


ns 


tpdl Propagation delay time 
to logical 1 level from 
clock to output 


Cl= 15pF, 


Rl = 40012 


10 


16 


25 


ns 


tpdO Propagation delay time 
to logical level from 
clock to output 


Cl = 15pF, 


RL-400n 


10 


25 


40 


ns 



For conditions shown as MIN or MAX, use the appropriate value specified undor recommended operating conditions for the applicable 

device type. 

All typical values are at V^^" 5V, T/^ - 25° C. 



t Not more than one output should be shorted at a time. 
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DUAL J-K MASTER-SLAVE FLIP-FLOP 



DESCRIPTION 

The S5473/N7473 J-K flip-flop is based on the master-slave 
principle. Inputs to the master section are controlled by the clock 
pulse. The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. The 
sequence of operation is as follows: 

1 . Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 

TRUTH TABLE 



S5473-A.F,W • N7473-A,l= 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5473 
N7473 



LOGIC 



(Each Fllp- 


Flop) 


tn 


l^n+l 


J 


K 


Q 








Qn 




1 
1 


1 


1 




1 
Qn 



NOTES: 

1. t„ = Bit time before clock pulse. 

2. t^^.| = Bit time after clock pulse. 



SCHEMATIC (each flip-flop) 



W PACKAGE 



n n n n n n n 



ITTI 



U U LJ LJ LJ G LI 



A,F PACKAGE 

ri n ri ri ri ri n 



^ 



5 



rr-PJiB 



u u u u u u u 
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DIGITAL 54/74 TTL SERIES ■ S5473, N7473 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq: S5473 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7473 Circuits 




4.^5 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: 


S5473 Circuits 


-55 


25 


125 


°c 




N7473 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 








10 




Width of Clock Pulse, t (clock) 
Width of Clear Pulse, tp|j.,ear) 
Input Setup Time, t^g^^ 




20 






ns 




25 






ns 




^V(Clock) 








Input Hold Time, tf,Q|jj 














ELECTRICAL CHARACTERISTICS (ove** recommended operating free-air temperature range unless otherwisa noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any Input terminal 


Vcc = MIN 




2 




V 


V|n(0) 


Input voltage required 
to ensure logical at 
any Input terminal 


Vcc=M'N, 






0.8 


V . 


Vout(l) 


Logical 1 output voltage 


Vcc-MIN, 


l|oad = -400MA 


2.4 3.5 


V 


Vout(O) 


Logical output voltage 


Vcc-MIN, 


lsink= 16mA 


0.22 0.4 


V 


'in(O) 


Logical level input 
current at J or K 


Vcc = MAX, 


Vin = 0.4V 




-1.6 


mA 


lin(O) 


Logical level input 
current at clear or clock 


Vcc - MAX, 


Vjn = 0.4V 




-3.2 


mA 


lind) 


Logical 1 level input 


Vcc = MAX, 


Vin = 2.4V 




40 


mA 




current at J or K 


Vcc ■ MAX, 


Vin = 5.5V 




1, 


mA 


l|n(1) 


Logical 1 level input 


Vcc = MAX, 


Vin = 2.4V 




80 


mA 




current at clear or clock 


Vcc - MAX, 


Vin = 5.5V 




1 


mA 


•os 


Short circuit output 


Vcc = MAX, 


Vin = S5473 


-20 


-57 


mA 




current''' 




N7473 


-18 


-57 




'cc 


Supply current 


Vcc = MAX, 


V|n = 5V 


2C 


40 


mA 



SWITCHING CHARACTERISTICS, Vqc-BV, Ta-25° C, N-10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fclock 


Maximum clock 
frequency 


Cl= 15pF, 


RL = 400n 


15 


20 




MHz 


tpdl 


Propagation delay time 
to logical 1 level from 
clear to output 


C|_= 15pF, 


Rl. = 400n 




16 


25 


ns 


tpdO 


Propagation delay time 
to logical level from 
clear to output 


Cl= 15pF, 


RL = 400n 




25 


40 


ns 


tpdl 


Propagation delay time 
to logical 1 level from 
clock to output 


Cl= 15pF, 


Rl = 40012 


10 


16 


25 


ns 


tpdO 


Propagation delay time 
to logical level from 
clock to output 


Cl= 15pF, 


RL = 400n 


10 


25 


40 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
• • All typical values are at Vjjq = 5V, T^ - 26 C. 
t Not more than one output should be shorted at a time. 
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DUAL D-TYPE EDGE-TRIGGERED 
FLIP-FLOP 



S5474-A,F,W • N7474-A,F 



DIGITAL 54/74 ni SERIES 



S5474 
N7474 



DESCRIPTION 

The S5474/N7474 is a monolithic, dual, D-type, edge-triggered 
flip-flop featuring direct clear and preset inputs and complenrtentary 
Q and 5 outputs. Input infornnation is transferred to the Q output 
on the positive edge of the clock pulse. 

Clock triggering occurs at a voltage level of the clock pulse and is 
not directly related to the transition time of the positive going 
pulse. After the clock input threshold voltage has been passed, the 
data input (D) is locked out. 

TRUTH TABLE 



PIN CONFIGURATIONS 











Dn Qn+1 Qn+1 




1 1 
1 


Preset Clear Q 


1 1 Q 
1 
1 1 
t 

t Both outputs in 1 state 

n is time prior to cloclc 

n + 1 is time following clock 









W PACKAGE 



n n n n n n n 



m.Lj^ 



1 ) / f 



u u u u u u u 

A,f PACKAGE 

ri n n n n. n. n 



I PRESET 



] 1 ONP 



mTtJTTTJTrn 



POSITIVE LOGIC — Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0; Preset and clear are 
independent of clock 



SCHEMATIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ S5474, N7474 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5474 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7474 Circuits 




4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: 


S5474 Circuits 


-55 


25 


125 


°c 




N7474 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 








10 




Width of Clock Pulse, tp(g|og,^j 
Width of Preset Pulse, tp, 333^, 




30 






ns 




30 






ns 


Width of Clear Pulse, tpj^iggr) 




30 






ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vjnd) 


Input voltage required 
t . ensure logical 1 at any 
input terminal 


VcC = MIN 




2 






V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc = MIN 








0.8 


V 


^outd) 


Logical 1 output voltage 


Vcc = MIN, 


l|oad = -400MA 


2.4 


3.5 




V 


Vout(O) 


Logical output voltage 


Vcc=MIN, 


"sink = lemA 




0.22 


0.4 


V 


lin(O) 


Logical level input 
current at preset or D 


Vcc = MAX, 


Vin = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input 
current at clear or clock 


Vqc = MAX, 


Vin = 0.4V 






-3.2 


mA 


'in(l) 


Logical 1 level input 


Vcc = MAX, 


Vin = 2.4V 






40 


ma 




current at D 


Vcc " '^'^^• 


Vin = 5.5V 






1 


mA 


'in(l) 


Logical 1 level input 


Vcc " 1^^^' 


Vin = 2.4V 






80 


ma 




current at preset or clock 


Vcc " ^^^' 


Vin = 5.5V . 






1 


mA 


lind) 


Logical 1 level input 


Vcc " ^^^' 


Vin = 2.4V 






120 


mA 




current at clear 


Vcc " "^A^- 
Vcc = ^^^' 


Vin = 5.5V 






1 


mA 


'OS 


Short circuit output 


Vin = S5474 


-20 




-57 


mA 




current''" 




IM7474 


-18 




-57 




'cc 


Supply current 


Vcc " ^^^' 


Vin = 5V 




17 


30 


mA 



SWITCHING CHARACTERISTICS, V^c = 5V, T^ = 


25° C, N - to 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fclock Maximum clock 
frequency 


Cl= 15pF, 


RL = 400,n 


15 


25 




MHz 


*setup Minimum input setup 
time 


Cl= 15pF, 


RL = 400n 




15 


20 


ns 


thold Minimum input hold 
time 


C|_ = 15pF, 


Rl = 400S1 




2 


5 


ns 


*pd1 Propagation delay time 
to logical 1 level from 
clear or preset to output 


Cl = 15pF, 


RL = 400n 






25 


ns 


*pd0 Propagation delay time 
to logical level from 
clear or preset to output 


Cl= 15pF, 


RL = 400n 






40 


ns 


^pdl Propagation delay time 
to logical 1 level from 
clock to output 


Cl= 15pF, 


R L = 400n 


10 


14 


25 


ns 


tpdO Propagation delay time 
to logical level from 
clock to output 


Cl= 15pF, 


RL = 400n 


10 


20 


40 


ns 



' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device typo. 
' • All typical values are at V^c = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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SignDtiES 



QUADRUPLE BISTABLE LATCH 



S547S-B • N747S-B 



DIGITAL 54/74 m SERIES 



S5475 
N7475 



DESCRIPTION 

The S5475B/N7475B isa monolithic, quadruple, bistable latch with 
complementary Q and Q outputs. Information present at a data (D) 
input is transferred to the Q output when the clock is high, and the 
Q output will follow the data input as long as the clock remains 
high. When the clock goes low, the information (that was present at 
the data input at the time the transition occurred) is retained at the 
Q output until the clock is permitted to go high. 

This latch is ideally suited for use as temporary storage for binary 
information between processing units and input/output or indicator 
units. 

TRUTH TABLE 



PIN CONFIGURATIONS 



LOGIC 



(Each Latch) | 


tn 


*n + 1 1 


D 


Q 


Q 


1 


1 











1 



NOTES: 

1. tn - bit time before clock pulse. 

2. tr,+i " bit time after clock pulse 

3. These voltages are with respect to 
network ground terminal. 





B PACKAGE 

nnnnnnnn 








p 




r 


u 


n 

Ml? 






r 


iW 




uuuuuuuu 





SCHEMATIC (each latch) 




RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vq^ (See Note 3): S5475 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7475 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from Outputs 






10 




Operating Free-Air Temperature Range, T^: 35475 Circuits 


-55 


25 


125 


°C 


N7475 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICiS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


1 nput voltage required 
to ensure logical 1 level 
at any input terminal 


Vcc = MIN 


■ 


2 




V 


Vin(O) 


Input voltage required 
to ensure logical level 
at any input terminal 


Vcc = MIN 






0.8 


V 


Vout(l) 


Logical 1 output voltage 


\/qq= MIN, 


'load = -400MA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, 


>sink= 16mA 




0.4 


V 
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DIGITAL 54/74 TTL SERIES ■ S5475, N7475 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'in(O) 


Logical level input 
current at D 


Vcc = "^AX, 


V|n = 0.4V 






-3.2 


mA 


'in(O) 


Logical level input 
current at clock 


Vcc = '^'°^^' 








-6.4 


mA 


'in(l) 


Logical 1 level input 


Vqc = "^AX, 


Vin = 2.4V 






80 


mA 




current at D 


Vcc = MAX, 


Vi„ = 5.5V 






1 


mA 


'in(l) 


Logical 1 level input 


Vcc = MAX 


Vn = 2.4V 






160 


mA 




current at clock 


Vcc " MAX 


Vi" = 5.5V 






1 


mA 


'os 


Short circuit output 


Vcc ° MAX, 


S5475 


-20 




-75 


mA 




current^ 


Vout = 


N7475 


-18 




-75 


mA 


'cc 


Supply current 


Vcc = MAX, 


S5475 




32 


46 


mA 








N7475 




32 


53 


mA 



SWITCHING CHARACTERISTICS, Vcc = 5V, Ta = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS NOTE A 


MIN TYP 


MAX 


UNIT 


*setup1 


1 

Minimum logical 1 level 
input setup time at D 
input 


Cl= 15pF, 


RL = 400n 


7 


20 


ns 


^setupO 


Minimum logical level 
input setup time at D 
input 


Cl= 15pF, 


RL = 400n 


14 


20 


ns 


tholdl 


Maximum logical 1 level 
Input hold time required 
at D input 


Cl= 15pF, 


RL = 400n 


1551 




ns 


tholdO 


Maximum logical level 
input hold time required 
at D input 


Cl= 15pF, 


RL = 400n 


6ll 




ns 


tpdl(D-Q) 


Propagation delay time 
to logical 1 level from D 
Input to Q output 


Cl= 15pF, 


RL = 400n 


16 


30 


ns 


- tpdO(D-Q) 


Propagation delay time 
to logical level from D 
input to Q output 


Cl= 15pF, 


RL = 400n 


14 


25 


ns 


tpdl(D-Q) 


Propagation delay time 
to logicalj level from D 
input to output 


C|_= 15pF, 


Ru = 40on 


24 


40 


ns 


tpdO(D-Q) 


Propagation delay time 
to logical level from D 
input to Q output 


Cl=15pF, 


RL = 400n 


7 


15 


ns 


tpdl(C-Q) 


Propagation delay time 
to logical 1 level from 
clock input to Q output 


Cl= 15pF, 


Rl = 40012 


16 


30 


ns 


tpdO(C-Q) 


Propagation delay time 
to logical level from 
clock input to Q output 


Cl= 15pF, 


RL = 400n 


7 


15 


ns 


tpdl(C-Q) 


Propagation delay time 
to logical 1 leve[ from 
clock input to Q output 


C|_= 15pF, 


RL = 400n 


16 


30 


ns 


tpdO(C-Q) 


Propagation delay time 
to logical leve[ from 
clock input to Q output 


Ci_- 15pF, 


RL = 40042 


7 


15 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
* • All typical values are at ^cq= 5V, T^ " 25° C. 

t Not more than one output should be shorted at a time. 
f These typical times indicate that period occurring prior to the fall of clock pulse (tg) below 1 .5V when data at the O Input will still be 
recognized and stored. 

Note A AC Test circuit, voltage waveforms and switching times are given on page 2-76. 
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DIGITAL 54/74 TTL SERIES ■ S5475, IM7475 



SWITCHING CHARACTERISTICS* 



TEST CIRCUIT 



PULSE 
GENERATOR A 
(SEE NOTE 11 



T 



PULSE 
GENERATOR B 
(SEE NOTE 11 



T 






-M- 



-W N W- 



-W >l — w- 



VOLTAGE WAVEFORMS AND SWITCHING TIMES 



OUTPUT Q I 




NOTES; 1. The pulse generators have the following characteristics: Vggn = 3 V, t-| = tg < 10 ns, and Zout ** 50 CI. For pulse generator 
A tpi = 1 MS and PRR = 500 kHz. For pulse generator B, tp2 = 500 ns and PRR = 1 MHz. Positions of D-input and 
clock-input pulses are varied vi/ith respect to each other to verify setup and hold times. 

2. Each latch is tested separately. 

3. C|_ includes probe and jig capacitance. 

4. All diodes are 1N3064. 

5. When measuring tpdi(D-Q) and tpcJO(D-Q) ^°' tpdO(D-Q) ^""^ *pd1{D-Q) f°'' ^'"^ S5474/N7475), clock input must be held 
at logical 1. 



tComplementary Q outputs are on the S5475/N7475 only. 
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signDtics 



DUAL J-K MASTER-SLAVE FUP-FLOP 
WITH PRESET AND CLEAR 



S5476-B;F,W • N7476-B> 



DIGITAL 54/74 HL SERIES 



S5476 
N7476 



DESCRIPTION 

The S5476B/N7476B J-K flip-flop Is jjased on the master-slave 
principle. Inputs to the niaster section ere controlled by the clock 
pulse. The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. The 
sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from J ancj K Inputs to master 

3. Disable J and K inputs 

4. Transfer Information from master to slave. 

TRUTH TABLE 



PIN CONFIGURATIONS 



LOGIC 



(Each Flip-Flop) | 


tn 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Sn 



NOTES: 

1. tp = bit time before ciocic pulse. 

2. t^+i " bit time after clock pulse. 



B,F,W PACKAGE 

nnnnnnnn 



r— ClOLEAR PnESET|>-i 
CLOCK 

r 



J^J 



w 



U U' u u u u u u 



CLOCK PRESET C 



CLOCK PRESET ( 



CLOCK WAVEFORM 




POSITIVE LOGIC 

Low Input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Clear and preset are independent from clock 



SCHEMATIC (each flip-flop) 




NOTE: Component values shown are nominal. 
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DIGITAL 54/74 TTL SERIES ■ S5476, N7476 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5476 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7476 Circuits 




4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: 


S5476 Circuits 


-55 


25 


125 


°c 




N7476 Circuits 





25 


70 


°c 


Normalized Fanout from each Output, N 








10 




Width of Clock Pulse, tp(ciock) 




20 






ns 


Width of Preset Pulse, tp(preset) 




25 






ns 


Width of Clear Pulse, tpjdgar) 




25 






ns 


Input Setup Time, tjetup 




>tp{clock) 








Input Hold Time, thold 














ELECTRICAL CHARACTERISTICS (over recommenided operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|n(1) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc -MIN 




2 




V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc -MIN 






0.8 


V 


Vout(l) 


Logical 1 output 
voltage 


Vcc -MIN, 


l|oad = -400MA 


2.4 3.5 


V 


Vout(O) 


Logical output 
voltage 


Vcc - MIN. 


'sink = 16mA 


0.22 0.4 


V 


'in(O) 


Logical level Input 
current at J or K 


Vcc = MAX, 


Vjn = 0.4V 




-1.6 


mA 


'in(O) 


Logical level Input 
current at clear, preset, 
or clock 


Vcc ' MAX, 


Vjn = 0.4V 




-3.2 


mA 


'in(l) 


Logical 1 level input 
current at J or K 


Vcc "^ MAX, 
Vcc " MAX, 


Vjn = 2.4V 
Vjn = 5.5V 




40 
1 


mA 

mA 


'in(l) 


Logical 1 level Input 
current at clear, preset, 
or clock 


Vcc ■ MAX, 
Vcc ■ MAX, 


Vjn = 2.4V 
Vjn = 5.5V 




80 

1 


mA 
niA 


'os 


Short circuit output 
currentl^ 


Vcc ° MAX, 


Vjn = S5476 
N7476 


-20 
-18 


-57 
-57 


mA 


'cc 


Supply current (each 
flip-flop) 


Vcc ° MAX, 


Vin = 5V 


20 


40 


mA 



SWITCHING CHARACTERISTICS, Vgc - 5V, Ta - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fclock 


Maximum clock 
frequency 


Cl= 15pF, 


RL = 400n 


15 


20 




MHz 


*pd1 


Propagation delay time 
to logical level from 
clear or preset to output 


Cl= 15pF, 


RL = 400n 




16 


25 


ns 


tpdO 


Propagation delay time 
to logical 1 level from 
clear or preset to output 


Cl= 15pF, 


RL = 400n 




25 


40 


ns 


tpdl 


Propagation delay time 
to logical 1 level from 
clock to output 


Cl= 15pF, 


RL = 400n 


10 


16 


25 


ns 


tpdO 


Propagation delay time 
to logical level from 
clock to output 


Cl= 15pF, 


RL = 400n 


10 


25 


40 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating coriditions for the applicabli 
device type. 
* • All typical values are at Vqq - 5V, T^ - 25°C. 
t Not more than one output should be shorted at a time. 
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signotiES 



QUADRUPLE BISTABLE LATCH 



DESCRIPTION 

The S5477Q/N7477Q is a monolithic, quadruple, bistable latch with 
Q outputs. Information present at a data (0) input is transferred to 
the Q output when the clock is high, and the Q output will follow 
the data input as long as the clock remains high. When the clock 
goes low, the information (that was present at the data input at the 
time the transition occurred) is retained at the Q output until the 
clock i,s permitted to go high. 

This latch is ideally suited for use as temporary storage for binary 
information between processing units and input/output or indicator 
units. 

TRUTH TABLE 



S5477W • N7477W 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5477 
N7477 





LOGIC 






(Each Latch) 


NOTES: 

1. tj^ = bit time before clock pulse. 
2 t^+.^ = bit time after clock pulse. 
3. These voltages are with respect to 
network ground terminal. 


tn 


tn+1 


D 
1 



Q 
1 










RECOMMENDED OPERATING CONDITIONS 



SCHEMATIC (each latch) 



W PACKAGE 



n n n n n n n 



£] 



U U U U u u u 



Supply Voltage \/qq (See Note 3) : S5477 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7477 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 






10 




Operating Free-Air Temperature Range, T^: 85477 Circuits 


-55 


25 


125 


°c 


N7477 Circuits 





25 


70 


°C 
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DIGITAL 54/74 TTL SERIES ■ S5477, N7477 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN tYP** MAX 


UNIT 


^in(l) 


Input voltage required 
to ensure logical 1 level 
at any input terminal 


Vcc = WIN 






2 




V 


Vin(O) 


Input voltage required 
to ensure logical level 
at any input terminal 


Vcc ° WIN 








0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc ■ WIN, 


'load = -400m A 




2.4 




V 


Vout(O) 


Logical output voltage 


Vcc - WIN, 


"sink = 16mA 






0.4 


V 


'in(O) 


Logical level input 
current at D 


Vcc " MAX, 


Vin = 0.4V 






-3.2 


mA 


•in(0) 


Logical level input 
current at clock 


Vcc - MAX, 








-6.4 


mA 


'in(l) 


Logical 1 level input 
current at D 


Vcc ■ MAX, 
Vcc " MAX, 


Vin = 2.4V 
Vin = 5.5V 






80 
1 


mA 

mA 


"in{1) 


Logical 1 level input 
current at clock 


Vcc - MAX, 
Vin = 2.4V, 
Vcc " MAX, 


Vin = 5.5V 






160 

1 


mA 
mA 


'os 


Short circuit output 
currentt 


Vcc" MAX, 
Vout=0 




S5477 
N7477 


-20 
-18 


-7? 

r-75 


mA 
mA 


'ec 


Supply current 


Vcc" MAX, 




S5477 
IM7477 


32 46 
32 53 


mA 
mA 



SWITCHING CHARACTERISTICS, Vcc ° ^V' '''a 


- 25°C, N - 


10 








PARAMETER 


TEST CONDITIONS NOTE A 


MIN TYP 


MAX 


UNIT 


^setupl Minimum logical 1 level 
input setup time at D 
input 


Cu = 15pF, 


RL=400n 


7 


20 


ns 


^setupO Minimum logical level 
input setup time at 
input 


Cl = 15pF, 


Rl =40012 


14 


20 


ns 


^holdl Maximum logical 1 
level input hold time 
required at D input 


Cl = 15pF, 


RL = 400n 


1511 




ns 


tholdO Maximum logical 
level input hold time 
required at D input 


CL = 15pF, 


RL = 400n 


611 




ns 


tpdi ( D-Q) Propagation delay time 
to logical 1 level from 
D input to Q output 


Cl = 15pF, 


Ru=400n 


16 


30 


ns 


tpdO(D-Q) Propagation delay time 
to logical level from 
D input to Q output 


Cl = 15pF, 


RL-400n 


14 


25 


ns 


tpdi (C-Q) Propagation delay time 
to logical 1 level from 
clock input to Q output 


Cl = 15pF, 


Rl = 40on 


16 


30 


ns 


*pd0(C-Q) Propagation delay time 
to logical level from 
clock input to Q output 


Cu=15pF, 


RL = 400n 


7 


15 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

circuit type. 
** All typical values are at V^q = 5V, T^ "■ 25*'c. 
t Not more than one output should be shorted at a time. 
H These typical times indicate that period occurring prior to the fall of clock pulse (tg) below 1.SV when data at the D input will still be 

recognized and stored. 

NOTE A: AC Test circuit, voltage waveforms and switching times are given on page 2-76 
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signotiES 



GATED FULL ADDER 



DESCRIPTION 

The S5480/N7480 is a single-bit, high-speed, binary full adder with 
gated complementary inputs, complementary sum (S and £) 
outputs and inverted carry output. Designed for medium- and 
high-speed, multiple-bit, parallel-add/serial-carry applications, the 
circuit (see schematic diagram) utilizes diode-transistor logic (DTD 
for the gated inputs, and high-speed, high-fan-out transistor- 
transistor logic (TTL) for the sum and carry outputs. The circuit is 
entirely compatible with both DTL and TTL logic families. The 
implementation of a single-inversion, high-speed, Darlington- 
connected serial-carry circuit minimizes the necessity for extensive 
"look-ahead" and carry -cascading circuits. The power dissipation 
has been maintained considerably below that attainable with 
equivalent standard integrated circuits connected to perform full- 
adder functions. 

TRUTH TABLE (See Notes 1,2, and 3) 



S5480-A,F,W • N7480-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5480 
N7480 





LOGIC 














Cn 


B 


A 


^n+l 


£ 


s 













1 


1 













1 


1 





1 









1 





1 





1 







1 
1 
1 
1 


1 



1 
1 


1 

1 


1 



1 





1 



1 
1 






1 




1 



















W PACKAGE 

n n n n n n n 








GND 








A- A2 "1 i - C„,, 
Ac B, B2 B- Be C„ 






Vc= 






u u u u u u u 

A,F PACKAGE 

n n n n n n n 






v„ 1 1 1 1 1 






B2 8i Ac A- A2 

Be c„ c;;vi i i 


- 


1 1 1 1 1 


GND 


U U U U u u u 





NOTES:_ 
1. A = A 
2 



Aj,, B = B* • B(, where A* = A.| • Aj, B* = B.| ■ Bg- 
When A* or B* are used as inputs, A^ and A2 or B^ and Bo 
respectively, must be connected to GND. 



3. When A.j and Ag or B^ and Bo are used as inputs, A* or B* 
respectively, must be open or used to perform Dot-OR logic. 

4. The voltages are yvith respect to ground terminal. 

5. Input signals must be zero or positive with respect tp network 
ground terminal. 



SCHEMATIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES • S5480, N7480 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5480 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.25 


V 


N7480 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from Outputs; C^+1, N 






5 




2 or S, N 






10 




A*or B*, N 






3 




Operating Free-Air Temperature Range, T^^: S5480 Circuits 


-55 


25 


125 


°c 


N7480 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)! 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Logical 1 input voltage 


Vcc = WIN 






2 






V 


Vin(O) 


Logical input voltage 


Vcc = MIN 










0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN 






2.4 


3.5 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN 








0.22 


0.4 


V 


lin(O) 


Logical level Input 
current at Ai,A2, B^, 
B2, Ac or Be 


Vcc = MAX. 


Vin = 0.4V 








-1.6 


mA 


'in(O) 


Logical level input 
current at A* or B* 


Vcc ' MAX, 


Vin = 0.4V 








-2.6 


mA 


'in(O) 


Logical level input 
current at Cp 


Vcc ° MAX, 


ViTi = 0.4V 








-8 


mA 


'ind) 

"in(1) 


Logical 1 level input 
current at Ai,A2, Bi, 
B2, Aq or Be 
Logical 1 level input 
current at Cn 


Vcc = MAX, 
Vcc = MAX 

Vcc = MAX, 
Vcc = MAX, 


Vin = 2.4V 
Vin = 5.5V 

Vin = 2.4V 
Vin = 5.5V 








15 
1 

200 

1 


mA 
mA 

mA 
mA 


'os 


Short circuit output 
current at £ or St 


Vcc ' MAX, 




S5480 
N7480 


-20 
-18 




-57 
-57 


mA 
mA 


'os 


Short circuit output 
current at Cn+it 


Vcc = MAX, 




S5480 
N7480 


-20 
-18 




-70 
-70 


mA 
mA 


'cc 


Supply current 


Vcc = MAX, 




S5480 
N7480 




21 
21 


31 
35 


mA 
mA 



SWITCHING CHARACTERISTICS, Vqq - 5V, Tj^ - 2B°C 



PARAMETER"!! 



FROM 
INPUT 



TO 
OUTPUT 



TEST CONDITIONS 



Cl = 15pF, RL = 780n 

Cl=15pF, RL = 780n 

Cl = 15pF, RL = 780n 

Cl=15pF, RL = 780n 

C|_ = 15pF, Rl = 40012 

Cl=15pF, Rl = 40012 

Cl = 15pF, RL=400n 

Cl = 15pF, Rl = 40012 
Cl=15pF 
Cl = 15pF 
Cl = 15pF 
Ci =15pF 



TYP 



MAX 



UNIT 



*pd1 
*pd0 
*pd1 
*pdO 
Vdl 
*pdO 
Vdl 
*pdO 
*pd1 
*pdO 
Vdl 
*pdO 



A* 
B* 



13 


17 


8 


12 


18 


25 


38 


55 


52 


70 


62 


80 


38 


55 


56 


75 


48 


65 


17 


25 


48 


65 


17 


25 



* For conditions shown as MIN or IVIAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
* • All typical values are at Vcc'' ^V, T^ - 25°C 
t Not more than one output should be shorted at a time. 
II ^pdl '^ propagation delay time to logical 1 level. tp^jQ is propagation delay time to logical level. 
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4-BIT BINARY FULL ADDER 
(LOOK AHEAD CARRY) 



85483- B,F,W • N[7483-B, F 



DIGITAL 54/74 HL SERIES 



S5483 
N7483 



DESCRIPTION 

The 54/7483 is a 4-Bit Binary Full Adder for adding two four bit 
binary numbers. A Carry Look Ahead circuit is included to provide 
minimum carry propagation delays. 

Propagation delays of carry-in to carry-out is typically 12 nsec. 
TRUTH TABLE 



PIN CONFIGURATIONS 















INPUT 


OUTPUT 








WHEN X 


WHEN y' 








^■^EN 












y^C^ - 


y^'-i 




A,/ 


V 


^2/ 


82/ 


V 


Sz/ 


cy 


Y 


sz/ 


cy 




/a3 


^ 


/a4 


/b4 


/^3 


/^* 


/C4 


/S3 


/54 


/^4 

























1 










1 











1 











1 




















1 











1 









1 













1 





1 


1 














1 








1 





1 


1 









1 




1 





1 


1 






















1 





1 


1 

















1 




1 











1 


1 
























1 





1 


1 









1 









1 


1 



























1 


1 

















1 

















1 

















1 












1 











1 





1 




1 










1 













1 




1 










1 








1 




1 







1 




1 


1 



















w package 

B4 £4 C4 Co OND B, »i El 
le » 14 13 12 11 10 • 

nnnnnnnn 












UUUUUUUU 

1 2 3 4 6 6 7 1 
A4 13 A3 B3 Vcc !2 "2 A, 

B,F package 

Bj 2:4 C4 Co OND B, A, £, 

nnnnnnnn 












UUUUUUUU 

12 3 4 6 6 7 6 

*< 5:3 A3 B3 Vcc -Li B2 A2 





NOTES: 

Input conditions at A^, An, B^, Bo, and Cg are used to determine 

outputs £. and "Z,^, and the value of the internal carry Co- The 

LOGIC DIAGRAM 



values at Co, A3, Bo, A^, and B^, are then used to determine 
outputs 23, 2^, and C4. 
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DIGITAL 54/74 TTL SERIES ■ S5483, N7483 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: (See Note 1) S5483 Circuits 

N7483 Circuits 

Normalized Fan-Out From Outputs: C4 

2,, £2,23 or Z4 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

5 

10 


V 
V 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted): 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 




Input voltage required to 










Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc = MIN 


2 




V 


Vin(O) 


ensure logical 1 at any input 
terminal 


Vcc = MIN 




0.8 


V 


^outd) 


Logical 1 output voltage 


Vcc = MIN 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN 




0.4 


V 


'in(O) 


Logical level input current 
at A,, A3, 81,83, or Co 


Vcc = MAX, Vi„ = 0.4V 




-3.2 


mA 


'in(O) 


Logical level input current 
at A2, A4, B2, or 84 


Vcc = MAX, Vjn = 0.4V 




-1.6 


mA 




Logical 1 level input current 


Vcc = MAX, Vi„= 2.4V 




80 


MA 


'in(l) 


Ai,A3, 81,83, orCo 


Vcc = I^A^' ^in ■ 5-5V 




1 


mA 




Logical 1 level input current 


Vcc- MAX, Vi„ = 2.4V 




40 


MA 


'in(l) 


A2, A4, 82, or 84 


Vcc ® MAX, Vjn = 5.5V 




1 


mA 


'os 


Short-circuit output current 
at Si, S2' SS'O'' 24''' 


S5483 

Vpc = MAX ^,,^„^ 

^^ N7483 


-20 
-18 


-55 
-55 


mA 
mA 


'os 


Short-circuit output current 
atC4"'' 


S5483 
^CC = MAX ^^^3 


-20 
-18 


-70 
-70 


mA 
mA 


'cc 


Supply current 


Vcc ' MAX, 


1 58 79 


mA 



SWITCHING CHARACTERISTICS, V^c " 5V. T^ - 


25°C, unless otherwise noted N - 10 








PARAMETER t 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdl F''0'^ Cq to 1 


Cl = 50pF, Rl = 400n 


23 


34 


ns 


tpdO ^'°'^ % *° 1 


Cl = 50pF, RL = 400n 


20 


34 


ns 


tpdl From Cq to 2 


Cl = 50pF, Rl = 40on 


24 


35 


ns 


tpdO ^'°'^ Co to 2 


Cl = 50pF, RL = 400n 


22 


35 


ns 


tpdl From Goto 3 


Cl = 50pF, Rl = 40on 


30 


50 


ns 


tpdO '"'■0"^ Cq to 3 


Cl = 50pF, Rl = 40012 


24 


40 


ns 


*pd1 From Co to 4 


Cl = 50pF, Rl = 40on 


30 


50 


ns 


tpdO F''0'" Cq to 4 


Cl = 50pF, RL=400n 


28 


50 


ns 


*pd1 From Co to C4 


Cl = 50pF, Rl = 78on 


12 


20 


ns 


VdO From Cq to C4 


Cl = 50pF, RL = 780n 


12 


20 


ns 


*pd1 '^'■°'^ A2 or 82 to 2 


Cl = 50pF, RL = 400n 




40 


ns 


tpjjo From A2 or 82 to 2 


Cl = 50pF, Rl = 40on 




35 


ns 


tpjji From A4 of 84 to 4 


Cl = 50pF, RL = 400n 




40 


ns 


^pdO ^'^°'^ A4 of 84 to 4 


Cl-50pF, RL = 400n 




35 


ns 



t T £ji is propagation delay time to logical 1 level, t jq is propagation delay time to logical level. 

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
•* All typical values are at Vqq = BV, T. ~ 25°C. 
t Not more than one output should be shorted at a time. NOTE 1 : These voltage values are with respect to network ground terminal. 
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4-BIT MAGNITUDE COMPARATORS 



S5485 
N7485 



DESCRIPTION 

The S5485 and N7485 perform magnitude comparison of straight 
binary and straight BCD (8421) codes. Three fully decoded 
decisions about two 4-bit words (A, B) are made and are externally 
available at three outputs. These devices are fully expandable to any 
number of bits without external gates. When cascaded, the total 
time for comparison is the function of the word length; however, 
only a two-gate-level delay (12 ns) is added for each four-bit 
expansion. 



These circuits are completely compatible with most TTL and DTL 
families. Typical average power dissipation is 275 milliwatts. The 
S5485 is characterized for operation over the full military 
temperature range of — 55°C to 125°C; The N7485 is characterized 
for operation from 0°C to 70° C. 

PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



DATA 


INPUT 


1 \ 




^CC A3 B2 A2 Al B1 AO BO 

RFlMRFlRHfTl 






























A3 B2 A2 Al B1 AO 






j_ 


B3 BO 


_ 












A<B A-B A>B A>B A-B A<B 












IN IN IN OUT OUT OUT 


























UliJLiJLLlLLlLdLiJLLl 




B3 ^^A<B A-B A>B^^A>B A-B A<B, GND 


INPUTS 


CASCADING INPUTS OUTPUTS 


Positive logic: See truth table 




TRUTH TABLE 



COMPARING 
INPUTS 


CASCADING 
INPUTS 


OUTPUTS 


A3, B3 


A2, 82 


Al, B1 


AO, BO 


A> B 


A <B 


A = B 


A>B 


A<B 


A>B 


A3> B3 


X 


X 


X 


X 


X 


X 


H 


L 


L 


A3< B3 


X 


X 


X 


X 


X 


X 


L 


H 


L 


A3'= B3 


A2> B2 


X 


X 


X 


X 


X 


H 


L 


L 


A3= B3 


A2< B2 


X 


X 


X 


X 


X 


L 


H 


L 


A3 - B3 


A2 = B2 


Al > B1 


X 


X 


X 


X 


H 


L 


L 


A3= B3 


A2 = B2 


Al < 81 


X 


X 


X 


X 


L 


H 


L 


A3= B3 


A2 = B2 


Al = B1 


A0> BO 


X 


X 


X 


H 


L 


L 


A3= 83 


A2 = B2 


Al = B1 


A0< BO 


X 


X 


X 


L 


H 


L 


A3= 83 


A2 = B2 


Al = B1 


A0 = BO 


H 


L 


L 


H 


L 


L 


A3= B3 


A2 = B2 


Al = B1 


A0 = BO 


L 


H 


L 


L 


H 


L 


A3= B3 


A2 = B2 


Al = 81 


A0= BO 


L 


L 


H 


L 


L 


H 



NOTE: H = High level, L = Low level, X = Irrelevant. 
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DIGITAL 54/74 TTL SERIES ■ S5485, N7485 



RECOMMENDED OPERATING CONDITIONS 





S5485 


N7485 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vcc 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


10 


10 




Operating free-air temperature, T/\ 


-55 




125 







70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP»* MAX 


UNIT 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V| 


Input clamp voltage 


Vcc = MIN, 


l| =-12mA 


-1.5 


V 


Vqh 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V,H = 2V, 
IOH, = -400/;tA 


2.4 


V 


Vol 


Low-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V|H=2V, 
IOL = 16 mA 


0.4 


V 


l| Input current at maximum 


Vcc = MAX, 


V| = 5.5 V 


1 


mA 


l|H 


High-level input current 


A < B, A > B inputs 


Vcc = MAX, 


V| = 2.4 V 


40 


HA 


all other inputs 


120 


l|L 


Low-level input current 


A < B, A > B inputs 


Vcc = MAX, 


V| =0.4 V 


-1.6 


mA 


all other inputs 


-4.8 


'OS 


Short-circuit output current^ 


Vcc = MAX, 


Vo = 


S5485 


-20 


-65 


mA 


N7485 


-18 


-55 


'CO 


Supply current 


Vcc = MAX, 


See Note 1 


55 88 


mA 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
**AII typical values are at Vqq = 5 V, T^^ = 25 C. 
:|:Not more than one output should be shorted at a time. 
NOTE 1 : \qq is measured with outputs open, A = B grounded, and all other inputs at 4.5 V. 



SWITCHING CHARACTERISTICS, Vcc = 5 V, Ta = 25°C, N = 


10 








PARAMETER 


FROM 
INPUT 


TO 
OUTPUT 


NUMBER OF 
GATE LEVELS 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tPLH 


Any A or B data Input 


A > B, A < B 


1 


Ci_ = 15pF, 
RL = 400f2; 
See Figure 1 


7 


ns 


2 


1^ 


3 


17 26 


A= B 


4 


23 35 


tPHL 


Any A or B data input 


A < B, A > B 


1 


11 


ns 


2 


15 


3 


20 30 


A= B 


4 


20 30 


tPLH 


A < B or A = B 


A> B 


1 


7 11 


ns 


tPHL 


A < B or A = B 


A> B 


1 


11 17 


ns 


tPLH 


A = B 


A = B 


2 


13 20 


ns 


tPHL 


A= B 


A = B 


2 


11 17 


ns 


tPLH 


A > Bor A = B 


A< B 


1 


7 11 


ns 


tPHL 


A > B or A = B 


A< B 


1 


11 17 


ns 



tpLH = Propagation delay time, low-to-high-leuel output. 
tPHL — Propagation delay time, high-to-low-level output. 
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DIGITAL 54/74 TTL SERIES ■ S5485, N7485 



PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT 



-M- 



-01 01 — w- 



-1- C. - 15 pF 



i- (SEE NOTE Bl 



VOLTAGE WAVEFORMS 




NOTES: A. Input pulses are supplied by a pulse generator having the following characteristics: 
PRR = 1 MHz, duty cycle = 50%, Zout '^ ^^ ^■ 

B. C|_ includes probe and jig capacitance 

C. All diodes are 1N3064 



FIGURE 1. PROPAGATION DELAY TIMES 



I 
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QUAD 2-INPUT EXCLUSIVE OR GATE 



DESCRIPTION 

The 54/7486 Quad 2-lnput Exclusive OR Gate is a TTL element 

providing the function AB + AB at the output. 

TRUTH TABLE 



S5486-A,F,W • ^f7486-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5486 
N7486 















INPUTS 


OUTPUT 




A 


B 


Y 














1 


1 



1 
1 






1 


1 


















RECOMMENDED OPERATING CONDITIONS 



W PACKAGE 

14 13 12 11 10 6 

n n n n n n n 






l:j "1 u u G LJ u 

A,F PACKAGE 

n n n n n n.n 



u u u u u u u 



Supply Voltage Vqq S5486 Circuits 

N7486 Circuits 
Normalized Fan-Out from each output, N: Logical 

Logical 1 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

10 

20 


V 
V 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 




Input voltage required to 












Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc - MIN 




2 




V 


Vin(O) 


ensure logical at any input 
terminal 


Vc(> = MIN 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN,Vi„(i)-2V, 
Vin(0) = 0-8VJ load = -800 


MA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN,Vi„(,) = 2V, 
V|n(0)0-8V,lsink=16mA 






0.4 


V 




Logical 1 level input 


Vcc = MAX, V-,„- 2.4V 






40 


mA 


'in(l) 


current (each input) 


Vcc = "^AX, Vi„ = 5.5V 






1 


mA 


'in(O) 


Logical level input current 
(each input) 


Vcc = MAX, Vjn = 0.4V 






-1.6 


mA 


'os 


Short circuit output current''" 


Vcc = MAX, Vi„(i, = 4.5V, 
Vin(O) - 


S5486 
N7486 


-20 
-18 


-55 
-55 


mA 
mA 


'cc 


Supply current 


Vcc = MAX, Vi„ = 4.5V 


S5486 
N7486 


30 43 
30 50 


mA 
mA 
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DIGITAL 54/74 TTL SERIES ■ S5486, N7486 



SWITCHING CHARACTERISTICS, V^c = 5V, T;^ = 


■= 25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


■ 
MIN TYP 


MAX 


UNIT 


Propagation delay time to 












tp^Q logical level (other input 


Cl= 15pF, 


Rl-400 


11 


17 


ns 


low) 












Propagation delay time to 












tpjji logical 1 level (other input 


Cl= 15pF, 


Rl = 400 


15 


23 


ns 


low) 












Propagation delay time to 












tp^Q logical level (Other input 


Cl= 15pF, 


Rl = 400 


13 


22 


ns 


high) 












Propagation delay time to 












*pd1 logical 1 level (other input 


Cl= 15pF, 


Rl = 400 


18 


30 


ns 


high) 













* For conditlpns shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
•• All typical values are at Vqq = 5V, T^ = 25°C. 
+ Not more than one output should be shorted at a time. 
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256BIT READ-ONLY MEMORY 



N7448-B,W 



DIGITAL 54/74 TTL SERIES 



N7488 



DESCRIPTION 

The 7488 is a TTL 256-Bit Read Only Memory organized as 32 
word with 8 bits per word. The words are selected by five binary 
address lines with full word decoding incorporated on the chip. A 
Chip Select input is provided for additional decoding flexibility, 
which will cause all eight outputs to go to the high state when the 
Chip Select input is taken high. 

This device is fully TTL or DTL compatible. The outputs are 
uncommitted collectors, which allows wired-OR operation with the 
outputs of other TTL or DTL devices. These outputs are capable of 
sinking twelve standard DCL loads. Propagation delay time is 50ns 
maximum. Power dissipation is 310 milliwatts with 400 milliwatts 
maximum. 

Customer may specify patterns for the 256-Bit Read Only IVIemory 
by completing the truth table/order blank. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 





B,W PACKAGE 

"CC CS A, A3 A2 A, A„ B7 

nnnnnnnn 












UUUUUUUU 

Bo Bl B2 B3 B4 85 Bfl GNO 






ELECTRICAL CHARACTERISTICS 



PARAMETER 



TEST CONDITIONS 



MIN 



TYP MAX UNIT 



See 8223 or 8224 Data Sheet for Pin-for-Pin Replacement 
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DIGITAL 54/74 TTL SERIES ■ N7488 



256-BIT READ ONLY MEMORIES TRUTH TABLE/ORDER BLANK 



CUSTOMER: 










THISP 
PARTr 
S.D. Nr 


DRTION TO BE COMPLETED BY SIGNETICS 






P.n. Mn.: 












jn : 


YOUR PART NO.: 
DATF: 


» ■ 










DATE RECEIV 


Fn. 




INPUTS 


OUTPUTS 1 


WORD 


A4 


A3 


A2 


Al 


Aq 


ENABLE 


By 


Be 


B5 


B4 


B3 


B2 


Bl 


Bo 







































1 














1 





















2 











1 
























3, 











1 


1 





















4 








1 



























5 








1 





1 





















6 








1 


1 
























7 








1 


1 


1 





















8 



































9 













1 





















10 










1 
























11 










1 


1 





















12 







1 



























13 







1 





1 





















14 







1 


1 
























15 







1 


1 


1 





















16 



































17 













1 





















. 18 










1 
























19 










1 


1 





















20 







1 



























21 







1 





1 





















22 







1 


1 
























23 







1 


1 


1 





















24 


































25 












1 





















26 









1 
























27 









1 


1 





















28 






1 



























29 






1 





1 





















30 






1 


1 
























31 






1 


1 


1 





















ALL 


X 


X 


X 


X 


X 


1 


1 


1 


1 


1 


1 


1 


1 


1 
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64-BIT READ/WRITE MEMORY (RAM) 



DIGITAL 54/74 HL SERIES 



N7489 



DESCRIPTION 

The 7489 is a TTL 64-Bit Read-Write Random Access IVlemory 
organized as 16-words of 4 bits each. The 7489 is ideally suited for 
application in scratch pads and high speed buffer nnemories. 

Words are selected through a 4-input binary decoder when the chip 
select input (CE) is at logic "0". Data is written into the nnemory 
when Read Enable (RE) is at logic "0" and read from the memory 
when RE is at logic "1". 



PIN CONFIGURATION 





B PACKAGE 

Vcg *I «J «3 U "t l3 °3 

nnrinnnnn 












uuuuuuuu 

AO Ce Re I, D, l2 D2 GND 





LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ N7489 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 



TEST CONDITIONS 



MIN TYP MAX 



UNIT 



See 8225 Data Sheet for Pin-for-Pin Replacement 
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DECADE COUNTER 



S5490-A,F,W • N7490-A,F 



DIGITAL 54/74 HL SERIES 



S5490 
N7490 



DESCRIPTION 

The S5490/N7490 is a high-speed, monolithic decade counter 
consisting of four dual-rank, master-slave flip-flops internally inter- 
connected to provide a divide-by-two counter and a divide-by-five 
counter. Gated direct reset lines are provided to inhibit count inputs 
and return all outputs to a logical "0" or to a binary coded decimal 
(BCD) count of 9. As the output from flip-flop A is not internally 
connected to the succeeding stages, the count may be separated in 
three independent count modes: 

1. When used as a binary coded decimal decade counter, the BD 
input must be externally connected to the A output. The A 
input receives the incpming count, and a count sequence is 
obtained in accordance with the BCD count sequence truth 
table shown above. In addition to a conventional "0" reset, 
inputs are provided to reset a BCD 9 count for nine's 
complement decimal applications. 

2. If a symmetrical divide-by-ten count is desired for frequpncy 
synthesizers or other applications requiring division of a binary 
count by a power of ten, the D output must be externally 
connected to the A input. The input count is then applied at the 
BD input and a divide-by-ten square wave is obtained at output 
A. 

3. For operation as a divide-by-two counter and divide-by-five 
counter, no external interconnections are required. Flip-flop A 
is used as a binary element for the divide-by-two function. The 
BD input is used to obtain binary divide-by-five operation at the 
B, C, and D outputs. In this mode, the two counters op- 
erate independently; however, all four flip-flops are reset 
simultaneously. 

The 5490/7490 is completely compatible with Series 54 and Series 
74 logic familes. Average power dissipation is 160mW. 

LOGIC TRUTH TABLES 



PIN CONFIGURATIONS 



W PACKAGE 



n n n n p n -u 



rhf, 






u u u u u u u 

NWJT Ron, Ro(2| NC a,,,, R9121 

A.FPACKAGE 



n n n n n n n 




u u u u u u u 



BCD COUNT SEQUENCE (Sea Note 1) 



RESET/COUNT (See Note 2) 



COUNT 


OUTPUT 


D 


c 


8 


A 

















1 













2 








1 





3 








1 




4 





1 








5 





1 







6 





1 


1 





7 





1 


1 




8 


1 











9 


1 











RESET INPUTS 


OUTPUT 


Rod) 


R0(2) 


Rgd) 


"9(2) 


D C B A 


1 


1 





X 





1 


1 


X 








X 


X 


1 


1 


10 1 


X 





X 





COUNT 





X 





X 


COUNT 





X 


X 





COUNT 


X 








X 


COUNT 



NOTES: 

1. Output A connected to input 
BD for BCD count. 

2. X indicates that either a logi- 
cal 1 of a logical may be pre- 
sent. 

3. Fanout from output A to in- 
put BD and to 10 additional 
Series 54/74 loads is permitted 



SCHEMATIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ S5490, N7490 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq: S5490 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7490 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Width of Input Count Pulse, tp(in) 




50 






ns 


Width of Reset Pulse, tpi^g^g^) 

Operating Free-Air Temperature Range, T p^: 




50 






ns 


S5490 Circuits 


-65 


25 


125 


°C 




N7490 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc= MIN 




2 


V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


VcC = MIN 




0.8 


V 


Voutd) 


Logical 1 output 
voltage 


Vcc= MIN, 


lload = -400MA 


2.4 


V 


Vout(O) 


Logical output 


Vcc = MIN, 


'sink = 16mA 


0.4 


V 




voltage 








lind) 


Logical 1 level input 


Vcc= MAX, 


Vin = 2.4V 


40 


mA 




current at Ro(1)/ 


Vcc = MAX, 


Vjn = 5.5V 


|1 


mA 




Ro(2)-R9(i).o'- 












R9(2) 










'in(l) 


Logical 1 level Input 


Vcc = MAX, 


Vin = 2.4V 


80 


ma 




current at input A 


VqC = MAX, 


Vin = 5.5V 


1 


mA 


'in(l) 


Logical 1 level input 


yQQ=^ti[AX, 


Vin = 2.4V 


160 


HA 




current at input BD 


Vqc = MAX, 


Vin = 5.5V 


1 


mA 


>in(0) 


Logical level input 
current at Ro(1)< 
R0(2).R9(1).O'' 
R9(2) 


^CC = I^AX, 


V|n = 0.4V 


-1.6 


mA 


'in{0) 


Logical level input 
current at input A 


Vqc = MAX, 


Vin = 0.4V 


-3.2 


mA 


lin(O) 


Logical level input 
current at input BD 


Vcc = MAX, 


Vin = 0.4V 


-6.4 


mA 


'os 


Short circuit output 


Vcc °= l^'^^' 


Vout = OV S5490 


-20 -57 


mA 




current t 




N7490 


-18 -57 


mA 


•cc 


Supply current 


Vcc = MAX, 


Vin = 4.5V S5490 


32 46 


mA 








N7490 


32 53 


mA 



SWITCHING CHARACTERISTICS, \/qq= 5V, Ta = 


25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


fmax Maximum frequency of 
input count pulses 


Cl = 15pF, 


Rl = 400n 


10 18 




MHz 


tpdl Propagation delay time 
to logical 1 level from 
input count pulse to 
output C 


Cl= 15pF, 


RL=400n 


60 


100 


ns 


tpdO Propagation delay time 
to logical level from 
input count pulse to 
output C 


Cu = 15pF, 


RL=400n 


60 


100 


ns 



• For conditions shovj/n as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
• * All typical values are at VQf.= 5V, T/^ = 25 C. 
t Not more than one output should be shorted at a time. 
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8-BIT SHIFT REGISTER 



DESCRIPTION 

The S5491/N7491 is a monolithic serial-in, serial-out 8-bit shift 
register utilizing high-speed transistor-transistor logic (TTL) circuits. 
The shift register, composed of eight R-S master-slave flip-flops, 
includes input gating and a clock driver. The register is capable of 
storing and transferring data at clock rates up to 18 MHz while 
maintaining a typical noise-immunity level of 1 volt. Power 
dissipation is typically 175 milliwatts, and full fan-out of 10 is 
available from the outputs. 

Single-rail data and input control are gated through inputs A and B 
and an internal inverter to form the complementary inputs to the 
first bit of the shift register. Drive for the Internal common clock 
line is provided by an inverting clock driver. Each of the inputs (A, 
B, and CP) appear as only one TTL input load. 

The clock pulse inverter/driver causes the S5491/N7491 to shift 
information to the output on the positive edge of an input clock 
pulse, thus enabling the shift-register to be fully compatible with the 
S5470/N7470 flip-flop and the S5474/N7474 dual D-type flip-flop. 

TRUTH TABLE 



S5491-A,F.W • N7491-A.F 

DIGITAL 54/74 m SERIES 

PIN CONFIGURATIONS 



S5491 
N7491 



LOGIC 






tn 


tn+8 


A 




B 


Q 


















1 





1 










1 




1 


1 



NOTES: 

1. t^ = bit time before clock 
pulse. 



2. t 



n+8 
pulss. 



bit time after 8 clock 



W PACKAGE 

a A B CP NC 

n n n n n n n 






ITT^ 1 °"° 






? ^ 


b 


^^3^ 


Qi 


Jj — ijj— i4i — t-U — Mi 




u u u u u u u 

A.F PACKAGE 

a Q A gP NC 

n n n n n n n 






f=i_j 1 -^ 


r 




W^ 


^tad 


o 


ottoo* 




u u u u u u u 

T 2 3 4 • 6 7 





SCHEMATIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ S5491, N7491 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S5491 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7491 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S5491 Circuits 


-55 


25 


125 


°C 




N7491 Circuits 





25 


70 


°c 


Width of Clock Pulse, tp(g,og,^) 




25 






ns 


Input Setup Time, tg^^^p 




25 






ns 


Input Hold Time, t^^Q\^ 














ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 






PARAMETER 


TEST CONDITIONS* 


MIN TYP** 


MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc = MIN 






2 




V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc = MIN 








0.8 


V 


Voutd) 


Logical 1 output 
voltage 


Vcc = MIN, 


'load = -400MA 




2.4 3.5 




V 


Vout(O) 


Logical output 
voltage 


Vcc = MIN, 


•sink = 16mA 




0.22 


0.4 


V 


"in(0) 


Logical level input 
current 


Vcc ° MAX, 


Vin = 0.4V 






-1.6 


mA 


'ln(l) 


Logical 1 level input 
current 


Vcc = MAX, 
Vcc '' MAX, 


Vin=2.4V 
Vin = 5.5V 






40 
1 


UtA 
mA 


'os 


Short circuit output 
current t 


Vcc = MAX, 


Vout = 


S5491 
N7491 


-20 
-18 


-57 
-57 


mA 
mA 


'cc 


Supply current 


Vcc " MAX, 


Vin = 4.5V 


S5491 
N7491 


35 
35 


50 
58 


mA 
mA 



SWITCHING CHARACTERISTICS, Vcc= 5V, T^ = 


25°C, N = 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max Maximum shift 
frequency 


Cl=15pF, 


Rl = 400n 


10 


18 




MHz 


^pd1 Propagation delay time 
to logical 1 level from 
clock to output 


C|_=15pF, 


Rl = 40on 




24 


40 


ns 


tpdO Propagation delay time 
to logical level from 
clock to output 


Cl = 15pF, 


RL=400fi 




27 


40 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
• * All typical values are at Vqq= 5V, T/^ = 25°C. 
t Not more than one output should be shorted at a time. 
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DIVIDE-BY-TWELVE COUNTER 
(DtVIDE-BY-TWO AND DIVIDE-BY-SIX) 



S5492-A,F,W • N7492-A,F 



DIGITAL 54/74 HL SERIES 



$5492 
N7492 



DESCRIPTION 

The S5492/N7492 is a high-speed monolithic 4-bit binary counter 
consisting of four master-slave flip-flops which are internally inter- 
connected to provide a divide-by-two counter and a divide-by-six 
counter. A gated direct reset line is provided which inhibits the count 
inputs and simultaneously returns the four flip-flops outputs to a 
logical 0. As the output from flip-flop A is not internally connected 
to the succeeding flip-flops the counter may be operated in two 
independent modes; 



1. When, used as a divide-by-twelve counter, output A must be 
externally connected to input BC. The input count pulses are 
applied to input A. Simultaneous division of 2, 6, and 12 are 
performed at the A^ C, and D outputs as shown in the truth 
table. 



2. When used as a divide-by-six counter, the input count pulses 
are applied to input BC. Simultaneously, frequency division of 3 
and 6 are available at the C and D outputs. Independent use of 
flip-flop A is available if the reset function coincides with reset 
of the divide-by-six counter. 



The S5492/N7492 is completely compatible with Series 54 and 
Series 74 logic families. Average power dissipation is 155mW. 

TRUTH TABLE (See Notes 1 and 2) 



PIN CONFIGURATIONS 



SCHEMATIC DIAGRAM 



W PACKAGE 



n n n n n n n 



QnMrSr? 



u u u u u u u 



A.F PACKAGE 



1 71 n m n n n n 



F[g5n3 



u u u u u g u 

INPUT NC NC NC V_ Ro(1l Ro{2) 















NOTES: 

1. Output A connected to input B. 

2. To reset all outputs to logical 0, 
both Rod) ^""^ '^0(2) 'nputs 
must be at logical 1. 




COUNT 


OUTPUT 




COUNT 


OUTPUT 


D C B A 


D C B A 




1 



1 


6 
7 


10 
10 1 




2 


10 




8 


10 10 






3 


11 




9 


10 11 






4 


10 




10 


110 






5 


10 1 




11 


110 1 
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DIGITAL 54/74 TTL SERIES ■ S5492, N7492 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq; S5492 Circuits 
N7492 Circuits 
Operating Free-Air Temperature Range, T^: S5492 Circuits 

N7492 Circuits 
Normalized Fan-Out from each Output, N 
Width of Input Count Pulse, tp(jp| 
Width of Reset Pulse, tpj^ggg^) 


MIN 


NOM 


MAX 


UNIT 


4.5 

4.75 

-55 



50 
50 


5 

5 

25 

25 


5.5 

5.25 

125 

70 

10 


V 
V 

°c 
°c 

ns 
ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any Input terminal 


Vcc ° "^"^ 




2 


y 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc = "^"^ 




0.8 


V 


Vout(l) 
Vout(O) 


Logical 1 output 

voltage 

Logical output 

voltage 


Vcc " '^"^' 
Vcc = "^'N. 


'load = -400M 
Isink = 16mA 


2.4 

0.4 


V 
V 


'in(l) 


Logical 1 level input 
current at Ro{1) o"" 
R0(2) inputs 


Vcc = "^AX, 
Vcc = "^AX, 


Vin '■2.4V 
Vin = 5.5V 


40 

1 


juA 
mA 


lind) 


Logical 1 level input 
current at input A 


Vcc = "^AX, 
Vcc = ^^^' 


Vin = 2.4V 
Vin = 5.5V 


80 

1 


mA 
mA 


'in(l) 


Logical 1 level input 
current at input BC 


Vcc " ^^^' 
Vcc = "^AX, 


Vin = 2.4V 
Vin = 5.5V 


160 
1 


mA 

mA 


>ln(0) 


Logical level input 
current at Ro(i) or 
R0(2) inputs 


Vcc = MAX, 


V|n = 0.4V 


-1.6 


mA 


lin(O) 


Logical level input 
current input A 


Vcc ° '^'^^' 


Vin = 0.4V 


-3.2 


mA 


l|n(0) 


Logical level input 
current at input BC 


Vcc = MAX, 


Vin = 0.4V 


-6.4 


mA 


'os 


Short circuit output 
current t 


Vcc = ^^^' 


Vout = S5492 
N7492 


-20 -57 
-18 -57 


mA 
mA 


'cc 


Supply current 


Vcc = I^AX, 


Vin = 4.5V S5492 
N7492 


31 44 
31 51 


mA 
mA 



SWITCHING CHARACTERISTICS, Vcc ' ^^' "^A ' 25°C, N - 


10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fmax Maximum frequency 
of input count pulses 


Cl=15pF, 


Rl = 40on 


10 


18 




MHz 


tpd 1 Propagation delay time 
to logical 1 level from 
input count pulse to 
output D 


Cl = 15pF, 


Rl = 40on 




60 


100 


ns 


tpdO Propagation delay time 
to logical level from 
input count pulse to 
output D 


Cl = 15pF, 


RL-400n 




60 


100 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
• * All typical values are at Vqq= 5V, T/^ = 25°C. 
t Not more than one output sliould be shorted at a time. 
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4-BIT BINARY COUNTER 



DESCRIPTION 

The S5493/N7493 is a high-speed, monolithic 4-bit binary counter 
consisting of four master-slave flip-flops which are internally 
interconnected to provide a divide-by-two counter and a divide-by- 
eight counter. A gated direct reset line is provided which inhibits the 
count inputs and simultaneously returns the four flip-flop outputs 
to a logical 0. As the output from flip-flop A is not internally 
connected to the succeeding flip-flops the counter may be operated 
in two independent modes: 



When used as a 4-bit ripple-through counter output A must be 
externally connected to input B. The input count pulses are 
applied to input A. Simultaneous divisions of 2, 4, 8, and 16 are 
performed at the A, B, C, and D outputs as shown in the truth 
table. 



2. When used as a 3-bit ripple-through counter, the input count 
pulses are applied to input B. Simultaneous frequency divisions 
of 2, 4, and 8 are available at the B, C, and D outputs. 
Independent use of flip-flop A is available if the reset function 
coincides with reset of the 3-bit ripple-through counter. 

The S5493/N74g3 is completely compatible with Series 54 and 
Series 74 logic families. Average power dissipation is 32mW per 
flip-flop (128mW total). 



S5493-A,F,W • N7493-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5493 
N7493 



W PACKAGE 



n n n n n n n 



tjftj 
n^ I ^ 



n\rm 



U LJ LI U U U U 

A,F PACKAGE 



n n n n n n . n 




u g g u u u u 

INPUT flodl RolSI NC Vcc NC NC 



TRUTH TABLE (See Notes 1 and 2) 



LOGIC 



COUNT 


OUTPUT ] 


D 


C B 


A 














1 








1 


2 





1 





3 





1 


1 


4 





1 





5 





1 


1 


6 





1 1 





7 





1 1 


1 


8 


1 









COUNT 


OUTPUT 1 


DOB 


A 


9 


1 


1 


10 


1 1 





11 


1 1 


1 


12 


1 1 





13 


1 1 


1 


14 


1 1 1 





15 


1 1 1 


1 



NOTES: 

1. Output A connected to input B. 

2. To reset all outputs to logical 0, 
both Rod) and Ro(2) inputs 
must be at logical 1. 



SCHEMATIC DIAGRAM 




2-100 



DIGITAL 54/74 TTL SERIES ■ S5493, N7493 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc-' S5493 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7493 Circuits 




4.75 


5 


5.25 


V 


Operating F'ree-Air Temperature Range, 7^^: 


S5493 Circuits 


-55 


25 


125 


°C 




N7493 Circuits 





25 


70 


°C 


Normalised Fan-Out from each Output, N 








10 




Width of Input Count Pulse, tp(in) 




50 






ns 


Width of Reset Pglse, tp^fg^g^) 




50 






ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless othiBrwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc=MIN 




2 


V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc=WIN 




0.8 


V 


Vout(l) 


Logical 1 output voltage 


Vcc = MIN, 


•load " -400mA 


2.4 


V 


Vout(O) 


Logical output voltage 


Vcc - WIN, 


•sink = 16mA 


0.4 


V 


'in(l) 


Logical 1 level input 


Vcc = MAX, 


Vin - 2.4V 


40 


ma 




current at Ro( i ) or 


Vcc "° ^^^' 


Vjn = 5.5V 


1 


mA 




R0(2) inputs 










■in(1) 


Logical 1 level input 


Vcc = MAX, 


Vin = 2.4V 


80 


ma 




current at A or B inputs 


Vcc = MAX, 


Vin = 5.5V 


1 


mA 


'in{0) 


Logical level input 
current at Ro(1) or 
R0(2) inputs 


Vcc " MAX, 


Vjp = 0.4V 


-1.6 


mA 


'in(O) 


Logical level input 
current at A or B inputs 


Vcc = MAX, 


Vin = 0.4V 


-3.2 


mA 


'OS 


Short circuit output 


Vcc = MAX, 


Vout = O S5493 


-20 -57 


mA 




currentt 




N7493 


-18 -57 


mA 


'cc 


Supply current 


Vcc = MAX, 


Vin = 4.5V S5493 


32 46 


mA 








N7493 


32 53 


mA 



SWITCHING CHARACTERISTICS, Vqc = 5V, T^ " 


25°C. N - 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max Maximum frequency of 


Cl = 15pF, RL = 400f2 


10 


18 




MHz 


input count pulses 












tpdl Propagation delay time 


Cl = 15pF, RL = 400n 




75 


135 


ns 


to logical 1 level from 












input count pulse to 












output D 












*pdO Propagation delay time 


Cl = 15pF, Rl-4000 




75 


135 


ns 


to logical level from 












input count pulse to 












output D 













* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device tvp.e. 
• • All typical values are at ^cq" 5V, T/\ = 25 C. 
t Not more than one output should be shorted at a tinne. 
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4-BIT SHIFT REGISTER 
(PARALLEL-IN, SERIAL-OUT) 



S5494-B.F.W • N7494-B,F 



DESCRIPTION 

This monolithic shift register, utilizing transistor-transistor logic 
(TTL) circuits in the familiar Series 74 configuration, is composed 
of four R-S master-slave flip-flops, four AND-OR-INVERT gates, 
and four Inverter-drivers. Internal interconnections of these func- 
tions provide a versatile register which performs right-shift opera- 
tions as a serial-in, serial-out register or as a dual-source, parallel-to- 
serial converter. A number of these registers may be connected in 
series to form an n-bit register. 

All flip-flops are simultaneously set to the logical state by apply- 
ing a logical 1 voltage to the clear input. This condition may be 
applied independent of the state of the clock input, but not inde- 
pendent of state of the preset input. Preset input is independent of 
the clock and clear states. 

The flip-flops are simultaneously set to the logical 1 state from 
either of two preset input sources. Preset inputs 1A through ID are 
activated during the time that a positive pulse is applied to preset 1 
if preset 2 is at a logical level. When the logic levels at preset 1 and 
preset 2 are reversed, preset inputs 2A through 2D are active. 

Transfer of information to the outputs occurs when the clock input 
goes from a logical to a logical 1. Since the flip-flops are R-S 
master-slave circuits, the proper information must appear at the R-S 
inputs of each flip-flop prior to the rising edge of the clock input 
waveform. The serial input provides this information for the first 
flip-flop. The output of the subsequent flifj-flops provide informa- 
tion for the remaining R-S inputs. The clear input, preset 1, and 
preset 2 must be at a logical when clocking occurs. 
This register is completely compatible for use with TTL and DTL 
logic circuits and when used with other TTL circuits, noise margins 
are typically one volt. Typical average power dissipation is 175 milli- 
watts, and propagation delay times from clock to output are typ- 
ically 25 nanoseconds. 

LOGIC DIAGRAM 



DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S5494 
N7494 



W PACKAGE 




2A 2 IB 2C JO CLEAR OUTPUT 

Xinnnnnnn 
















OND 












PRj PH2B 'RjC 'RJO CLEAR 






















vcc 








UUUUUUUU 




." '" .,1^ '". '" '," "■"" 


B,F PACKAGE 


ZA ! n K JO CLtAH OUTMJT 




nnnnnnnn 








1 1 1 OND 1 1 


LOCK 






PR, PRj8 PRjc PRJO CLEAR 
PRjA OUTPUT - 

PR.. C 
.„ „ „ .„ SERIAL - 

PR,B Pflic 'Rid 'Ri input 




1 1 1 v„ 1 1 




UUUUUUUU 




1A IB IC 10 n SER CLOCK 
1 PHESEIS ' 1 IN 



!0— f>&- 

'0-t>o- 




pO- 




PRESET 
S A 


_ 


- 


PRESET 


_ 


- 


PRESET 


— 


- 


s'"""o 




1-0 


CLOCK 


r-o 


CLOCK 


r° 


CLOCK 


1-0 


CLOCK 


o No 




CLEAR 


- 




CLEAR 






" CLEAR '^ 






CLEAR 


[;>o • 














f 






\ 








\ 


1 






Ij 


? 


o |;>o 




• 


■ 








•y^ 




. 









































RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \Jqq S5494 Circuits 


MIN 


TYP 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7494 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out From Each Output 






10 




Width of Clock Pulse, tp(j,,Qg^) 


35 






ns 


Width of Clear Pulse, t^iciear) 


30 






ns 


Width of Preset Pulse, tp(preset) 


30 






ns 


Serial input Setup Time: tsetupd) 


35 






ns 


*setup(0) 


25 






ns 


Serial Input Hold Time, %^^^ 
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DIGITAL 54/74 TTL SERIES ■ S5494, N7494 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»» 


MAX 


UNIT 




Input voltage required to 












Vin<1) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc=MIN 


2 






V 


Vin(O) 


ensure logical at any input 
terminal 


Vcc = MIN 






0.8 


V 


^outd) 


Logical 1 output voltage 


Vcc = MIN,l,oad = -400mA 


2.4 


3.5 




V 


Vout{0) 


Logical output voltage 


Vcc = MIN,lsink=16mA 




0.22 


0.4 


V 


'in(l) 


Logical 1 level input current 
at any input except preset 1 
and preset 2 


Vcc - MAX, Vjn = 2.4V 
Vcc = MAX, Vjn = 5.5V 






40 
1 


mA 

mA 


'in(l) 


Logical 1 level input current 
at preset 1 and preset 2 
Logical level input current 


Vcc- MAX, Vin = 2.4V 
Vcc ' "^AX, Vjn - 5.5V 






160 
1 


MA 
mA 


'in(O) 


at any input except preset 1 
and preset 2 


Vcc = MAX, Vjn = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current 
at preset 1 and preset 2 


Vcc = MAX, Vi„ = 0.4V 






-6.4 


mA 


'os 


Short-circuit input current^ 


85494 
Vpp = MAX, V_,,t = 
CC out N7494 


-20 
-18 




-57 
-57 


mA 
mA 


'cc 


Supply current 


S5494 
Vpp = MAX 
'-^ N7494 




35 
35 


50 
58 


mA 
mA 



SWITCHING CHARACTERISTICS, Vqc " 5V, T^ - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^max 


Maximum clock frequency 
Propagation delay time to 


Cl= 15pF, 


RL = 400ni 


10 




MHz 


*pd1 


logical 1 level from clock to 
output to output 
Propagation delay time to 


Cl= 15pF, 


RL = 400n 


25 


40 


ns 


l^pdO 


logical level from clock to 

output 

Propagation delay time to 


Cl=15pF, 


RL = 400n 


25 


40 


ns 


^pdl 


logical 1 level from preset 

to output 

Propagation delay time to 


Cl= 15pF, 


RL = 400n 




35 


ns 


*pd0 


logical level from clear to 
output 


Cl=15pF, 


RL = 400n 




40 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
•* All typical values are at Vqq = 5V, T^ = 25° C. 
t Not more than one output should be shorted at a time. 
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signQtics 



4-BIT RIGHT-SHIFT 
LEFT-SHIFT REGISTER 



DESCRIPTION 

The 54/7495 is a monolithic universal 4-Bit Shift Register designed 
with standard TTL techniques. The circuit layout consists of 4 R-S 
master-slave flip-flops, 4 AND-OR-INVERT gates, and 6 inverters 
configured to form a versatile register which will perform right-shift, 
left-shift, or parallel-in, parallel-out operations depending on the 
logical input level to the mode control. 

Right-shift operations are performed when a logical level is applied 
to the mode control. Serial data i!> entered at the serial input 0$ and 
shifted one position right on each clock 1 pulse. In this mode, clock 
2 and parallel inputs Dp^ thru Dq are inhibited. 

Parallel-in, parallel-out operations are performed when a logical 1 
level is applied to the mode control. Parallel data is entered at 
parallel inputs D/\ thru Oq and is transferred to the data outputs 
Aq thru Do on each clock 2 pulse. In this mode, shift-left operations 
may be implemented by externally tying the output of each flip- 
flop to the parallel input of the previous flip-flop (Dq to Dc and 
etc.), with serial data entry at input Dq. 

Information must be present at the R-S inputs prior to clocking and 
transfer of data occurs on the falling edge of the clock pulse. 

LOGIC DIAGRAM 



SS495-A,F • N749S-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S5495 
N7495 





A.F PACKAGE 

,— OUTPUTS , CLOCK , CLOCK 1 

A B C D RSHIFT XSHIFT 

n n n n n n n 






Vcc 






u u u u u u u 

SEBIAL * C D MODB 
INf"' . :— INWTS -" COtjTBOU 








RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^^q S5495 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N7495 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out From Each Output 






10 




Width of Clock Pulse tpipigpi^) S5495 Circuits 

N7495 Circuits 


20 


10 




ns 


15 


10 




ns 


Setup Time Required at Serial, A, B, C, or D Inputs t^gx^p 


10 


10 




ns 


Hold Time Required at Serial, A, B, C, or D Inputs t^^gi^j 





10 




ns 


Logical Level Setup Time Required at Mode«Controi 










(With Respect to Clock 1 inputs) 


15 






ns 


Logical 1 level Setup Time Required at IVIode Control 










(With Respect to Clock 2 input) 


15 






ns 


Logical Level Setup Time Required at Mode Control 










(With Respect to Clock 2 input) 


S 






ns 


Logical 1 Level Setup Time Required at Mode Control 










(With Respect to Clock 1 input) 


5 






ns 
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DIGITAL 54/74 TTL SERIES ■ S5495, N7495 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP*» MAX 


UNIT 




Input voltage required to 










Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vqc = MIN 


2 




V 


^in(O) 


ensure logical at any input 
terminal 


Vcc = MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, i|oad=-800MA 


2.4 




V 


Vout(O) 


Logical output voltage 
Logical level input current 


Vcc-MIN,l3J„k=16mA 




0.4 


V 


'ln(O) 


at any input except mode 
control 


Vcc = MAX, Vi„ = 0.4V 




-1.6 


mA 


'in(O) 


Logical level input current 
at mode control 


Vcc= MAX, Vin = 0.4V 




-3.2 


mA 


'in(l) 


Logical 1 level input current 
at any input except mode 
control 


Vcc- MAX, Vi„ = 2.4V 
Vcc = MAX, Vi„ = 5.5V 




40 

1 


HA 
mA 




Logical 1 level input current 


Vcc = MAX, Vi„ = 2.4V 




80 


mA 


"ind) 


at mode control 


Vcc = MAX, Vi„ = 5.5V 




1 


mA 


'os 


Short-circuit output current''' 


Vcc = MAX 


-18 


-57 


mA 


'go 


Supply current 


Vcc = MAX N7495 


39 50 63 


mA 



SWITCHING CHARACTERISTICS, Vqc = 5V, T/^ ' 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max 


Maximum shift frequency 
Propagation delay time to 


C|_= 15pF, 


R|_ = 400n 


25 


36 




MHz 


Vdl 


logical 1 level from clock 1 
or clock 2 to outputs 
Propagation delay time to 


Cl= 15pF, 


RL = 400n 




18 


27 


ns 


VdO 


logical level from clock 1 
or clock 2 to outputs 


Cl= 15pF, 


RL = 400n 




21 


32 


ns 



•For conditions shown as MIN or IVIAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
• 'All typical values are at Vqq = 5V, T^ = 25° C. 
'•'Not more than one output should be shorted at a time. 
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SigilDtiES 



5-BIT SHIFT REGISTER 



S5496-B,F,W • N7496-B.F 



DIGITAL 54/74 HL SERIES 



S5496 
N7496 



DESCRIPTION 

This shift register consists of five R-S master-slave flip-flops con- 
nected to perform parallel-to-serial or serial-to-parallel conversion of 
binary data. Since both inputs and outputs to all flip-flops are acces- 
sible, parallel-in/parallel-out or serial-in/serial-out operation may be 
performed. 



All flip-flops are simultaneously set to the logical state by apply- 
ing a logical voltage to the clear input. This condition may be 
applied independent of the state of the clock input. 



The flip-flops may be independently set to the logical 1 state by 
applying a logical 1 to both the preset input of the specific flip-flop 
and the common preset input. The common preset input is provided 
to allow flexibility of either setting each flip-flop independently or 
setting two or more flip-flops simultaneously. Preset is also inde- 
pendent of the state of the clock input or clear input. 



Transfer of information to the output pins occurs when the clock 
input goes from a logical to a logical 1 . Since the flip-flops are R-S 
master-slave circuits, the proper information must appear at the R-S 
inputs of each flip-flop prior to the rising edge of the clock input 
voltage waveform. The serial input provides this information to the 
first flip-flop, while the outputs of the subsequent flip-flops provide 
information for the remaining R-S inputs. The clear input must be 
at a logical 1 and the preset input must be at a logical when 
clocking occurs. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 





W PACKAGE 

( OUTPUTS 1 p- OUTPUTS 1 SERIAU 

CLEAR ABC QND D E INPUT 

nnnnnnnn 












UUUUUUUU 

B,F PACKAGE 

, OUTPUTS 1 rOUTPOT8-| ggpi^L 

CLEAR ABC QUO D E INPUT 

nnnnnnnn 












UUUUUUUU 

> PRESETS ' l-PRESETS-' 





PRESET OUTPUT 



OUTPUT PRESET OUTPUT PRESET OUTPUT PRESET 



'"(>^-I>o— f-ot> 






RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 


S5496 Circuits 


MIN 


TYP 


MAX 


UNIT 


4.5 


5 


5.5 


V 




N7496 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from Output 








10 




Width of Clock Pulse, tpicock) 




35 






ns 


Width of Clear Pulse, tp,ciear) 




30 






ns 


Width of Preset Pulse, tp(preset) 




30 






ns 


Serial Input Setup Time, tjgtup 




30 






ns 


Serial Input Hold Time, tf^Q\^ 











ns 
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DIGITAL 54/74 TTL SERIES ■ S5496, N7496 



ELECTRICAL CHARACTERISTICS(over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 




Input voltage required to 












Vind) 


ensure logical 1 at any input 

ternfiinal 

Input voltage required to 


Vcc-MIN 


2 






V 


Vin(O) 


ensure logical at any input 
terminal 


Vcc = MIN 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc-MIN,l,oad = -400mA 


2.4 


3.5 




V 


Vout(O) 


Logical output voltage 


Vcc-MIN,lsj„k-16mA 




0.22 


0.4 


V 


'in(l) 


Logical 1 level input current 
at any input except preset 
(pin ® ) 


Vcc = MAX, Vin- 2.4V 
Vcc = MAX, Vjn - 5.5V 






40 
1 


mA 
mA 




Logical 1 level input current 


Vcc = MAX, Vin - 2.4V 






200 


mA 


'in(l) 


at preset (pin (Sj ) 
Logical level input current 


Vcc - MAX, Vjn - 5.5V 






1 


mA 


'in(O) 


at any input except preset 
(pin ® ) 


Vcc = MAX, Vjn = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current 
at preset (pin (s) ) 


Vcc - MAX, Vjn = 0.4V 






-8 


mA 


'os 


Short-circuit output current^ 


S54g6 
VCC-MAX,V,,,.0 ^^^^^ 


-20 
-18 




-57 
-57 


mA 
mA 


'go 


Supply current 


S5496 
^00 = MAX ^^^gg 




48 
48 


68 
79 


mA 
mA 



SWITCHING CHARACTERISTICS, S/qq - 5V, T^y ' 


• 25°C, N - 10 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^max Maximum clock frequency 


C|_= 15pF, 


R|_ = 400n 


10 




MHz 


Propagation delay time to 












Vdl logical 1 level from clock to 


Cl- 15pf=, 


RL = 400n 


25 


40 


ns 


output 












Propagation delay time to 












tpjjo logical level from clock to 


Cl=15pF, 


RL-400n 


25 


40 


ns 


output 












Propagation delay time to 












tp^l logical 1 level from preset 


Cl = 15pF, 


Rl = 40on 




35 


ns 


to output 












Propagation delay time to 












^pdO logical level from preset 


Cl=15pF, 


Rl = 40on 


28 


40 


ns 


to output 












Propagation delay time to 












tpjjo logical level from clear 


Cl = 15pF, 


Rl = 400 




55 


ns 


to output 













• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
" Aii typical values are at ^qq = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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4-BIT BISTABLE LATCH 



DESCRIPTION 

These latches are ideally suited for use as temporary storage for 
binary Information between processing units and Input/output or 
indicator units. Information present at a data (D) input is trans- 
ferred to the Q output when the clock is high, and the Q output 
will follow the data input as long as the clock remains high. When 
the clock goes low, the information (that was present at the data 
input at the time the transition occurred) is retained at the Q out- 
put until the clock is permitted to go high. 

The S54100/N74100 features two independent quadruple latches 
in a single 24-pin dual in-line package. These circuits are completely 
compatible with all popular TTL or DTL families. Typical power 
dissipation is 40 milliwatts per latch. The Series 54 circuits are 
characterized for operation over the full military temperature range 
of -55°C to 125°C and Series 74 circuits are characterized for op- 
eration from 0°C to 70° C. 

ABSOLUTE MAXIMUM RATINGS (over operating temperature 
range unless otherwise noted) 



Supply Voltage, V^c (See Note 3) 


7V 


Input Voltage, V|p (See Notes Sand 4) 


5.5V 


Operating Free-Air Temperature Range: 




S54100,Circuits 


-55°Cto 125°C 


N741 00 Circuits 


0°Cto70°C 


Storage Temperature Range 


-65°Cto 150°C 



NOTES: 

3. These voltage values are with respect to network ground terminal. 

4. Input signals must bd zero or positive with respect to network 
ground terminal. 

TRUTH TABLE 





LOGIC 






(Each Latch) 


NOTES: 

1. tp = bit time before clock 
negative-going transition. 

2. tn+^ = bit time after clock 
negative-going transition. 

NO — No internal connection. 


'n 
D 
1 



tn+1 
Q 
1 










SCHEMATIC DIAGRAM (each latch) 



S54100-N,Q,F • N74100-F 

DIGITAL 54/74 HL SERIES 



S54100 
N74100 



PIN CONFIGURATIONS 



N,Q,F PACKAGE 

104 103 2Q3 2Q4 

nnnnnnnnnnnn 



£5 



U U U U U U U LJ U U U D 



LOGIC DIAGRAM (each latch) 


— 






r<:^^ 




^DOt^ 




a o — 




>< 


— 


-o^^ 


IsBtnimm] 


J 




o 






DATA 






X 



■■ TO OTHfR LATCH 



NOTE: Component values shown are norninal. 
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DIGITAL 54/74 TTL SERIES ■ S54100, N74100 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^^; (See Note 3): S54100 

N74100 
Normalized Fan-Out from Output 


MIN 


NOM 


MAX 


UNIT 


4.B 
4.75 


5 
5 


5.5 

5.25 

10 


V 
V 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETEft 


TEST CONDITIONS * 


MIN 


TYP** MAX 


UNIT 




Input voltage required to ensure 












Vind) 


logical 1 level at any input 

terminal 

Input voltage required to ensure 






2 




V 


^inlO) 


logical level at any input 
terminal 








0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, 


'load = -400M 


2.4 




V 


Vout<d) 


Logical output voltage 


Vcc-MIN, 


'sink ° 16mA 




0.4 


V 


'in(O) 


Logical level input current at 


Vcc " ^^^' 


Vjn -^ 0.4V 




-3.2 


mA 


'ln(O) 


Logical level input current at 
clock 


Vcc = ^AX, 


S54100, N74100 




-12.8 


mA 


'in(l) 


Logical 1 level input current at D 


Vcc " l^'^^' 
Vcc - MAX, 


Vin-2.4V 
Vjn = 5.5V 




80 
1 


mA 
mA 




Logical 1 level input 


Vcc " ^^^' 






160 


JuA 


'in(l) 


current at clock 


Vin-2.4V, 


S64100, N74100 




320 


mA 






Vcc " MAX, 


Vj„-5.5V 




1 


mA 


'os 


Sliort-circuit output current 


Vcc " "^AX, 
Vout-0 


S54100 
N74100 


-20 
-18 


-57 
-57 


mA 
mA 


'cc 


Supply current 


Vcc " MAX, 


S54100 
N74100 




64 92 
64 106 


mA 
mA 



SWITCHING CHARACTERISTICS, Vcc = ^V, T^ 


= 25°C, N = 10 








PARAMETER 


TEST CONDITlbNS NOTE A 


MIN TYP 


MAX 


UNIT 


^setupl 


Minimum logical 1 level 
input setup time at D input 


Cl=16pF, 


Rl = 400n 


7 


20 


ns 


*setupO 


Minimum logical level input 
setup time at D input 


Cl= 15pF, 


RL = 400n 


14 


20 


ns 


*hold1 


Maximum logical 1 level input 
hold time required at D input 


Cl" 15pF, 


Rl - 40on 


1511 




ns 


*holdO 


Maximum logical level input 
hold time required at D input 
Propagation delay time to 


Cl=15pF, 


RL = 400n 


611 




ns 


«pd1(D-Q) 


logical 1 level from D Input 
to Q output 
Propagation delay time to 


Cl=15pF, 


Rl = 40on 


16 


30 


ns 


*pdO(D-Q) 


logical level fr6rn D input 
to Q output 
Progagatlon delay time to 


Cl"* 15pF, 


Rl = 40on 


14 


25 


ns 


*pd1(C-Q) 


logical 1 level from clock 
input to Q output 
Propagation delay time to 


Cl^'ISpF, 


Rl =■ 40on 


16 


30 


ns 


*pdO(C-Q) 


logical level from clock 
input to Q output 


Cl-16pF, 


Al = 400n 


7 


15 


ns 



* For conditions shown as MIN or MAX, use the a|:ipropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at Vqq = 5V, T^ = 26° C. 
t Not more than one output should be shorted at a time. 

II These typical times indicate that period occurring prior to the fall of clock pulse (%q) below 1.5V when data at the D input will still be rec- 
ognized and stored. 
NOTE A: AC Test circuit, voltage waveforms and switching times are given on p. 2-76. 
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DUAL J-K-MASTER-SLAVE FUP-FLOP 



DESCRIPTION 

The S54107A7N74107A J-K flip-flop is based on the master-slave 
principle. Inputs to the master section are controlled by the clock 
pulse. The clock pulse also regulates the state of the coupling 
transistors which connect the nnaster and slave sections. The 
sequence of operation is as follows: 
See S5473/N7473 waveform. 

1 . Isolate slave from master 

2. Enter information from J and K inputs to nrtaster 

3. Disable J and K inputs 

4. Transfer information from nnaster to ,slav«. 



TRUTH TABLE 



S54107-A,F • N74107-A,F 

DIGITAL 54/74 m SERIES 

PIN CONFIGURATIONS 



S54107 
N74107 



LOGIC 



(Each Flip- 


Flop) 


tn 


*n-H 


J 


K 


Q 








Qn 





1 





1 
1 



1 


1 
Qn 



NOTES: 

1. tf, °= bit time before clock pulse. 

2. tp+1 = bit time after clock pulse. 



A,F PACKAGE 



nw^^ 



cue*H 3 1 



LJ U U U U U U 



SCHEMATIC (each flip-flop) 
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DIGITAL 54/74 TTL SERIES ■ S54107, N74107 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54107 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74107 Circuits 




4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: 


S54107 Circuits 


-55 


25 


125 


°c 




N74107 Circuits 





25 


70 


°c 


Nornnalized Fan-Out fronn each Output, N 








10 




Width of Clock Pulse, p(ciock) 
Width of Clear Pulse, tp,,,,ggr, 
Input Setup Time, t^g^^p 




20 






ns 




25 






ns 




^tp(clock) 








Input Hold Time, t^^i^j 














ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Input voltage required to 
ensure logical 1 at any 
input terminal 


Vcc " MIN 




2 






V 


^in(O) 


Input voltage required to 
ensure logical at any 
input terminal 


Vcc " ^""^ 








0.8 


V 


^outd) 

Vout(O) 
'in(O) 


Logical 1 output 

voltage 

Logical output voltage 

Logical level, input 

current at J or K 


Vcc " MIN, 

Vcc = MIN, 
Vcc = MAX, 


'load = -"^OOmA 

"sink = lemA 
Vj, = 0.4V 


2.4 


3.5 
0.22 


0.4 
-1.6 


V 

V 
mA 


'in(O) 


Logical level input 
current at clear or clock 


Vcc = MAX, 


Vi„ = 0.4V 






-3.2 


mA 


'in(l) 


Logical 1 level input 
current at J or K 


Vcc = MAX, 
Vcc = MAX, 


Vin = 2.4V 
Vi„ = 5.5V 






40 
1 


mA 

mA 


'in(l) 


Logical 1 level input 
current at clear or clock 


Vcc = MAX, 
Vcc ° '^'^^' 


Vin = 2.4V 
Vj, = 5.5V 






80 
1 


mA 

mA 


'os 


Short circuit output 
current^ 


Vcc " I^A^' 


Vjn = S54107 
N74107 


-20 
-18 




-57 
-57 


mA 


'cc 


Supply current 


Vcc = MAX, 


Vin = 5V 




20 


40 


mA 



SWITCHING CHARACTERISTICS, V^c - 5V, T^ - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*clock 


Maximum clock 
frequency 


Cl=15pF, RL = 400n 


15 


20 




MHz 


Vdl 


Propagation delay time 
to logical 1 level from 
clear to output 


Cl=15pF, RL = 400n 




16 


25 


ns 


*pd0 


Propagation delay time 
to logical level from 
clear to output 


Cl=15pF, RL = 400n 




25 


40 


ns 


tpdl 


Propagation delay time 
to logical 1 level from 
clock to output 


C|_=15pF, R|_ = 400n 


10 


16 


25 


ns 


*pd0 


Propagation delay time 
to logical level from 
clock to output 


Cl=15pF, RL = 400n 


10 


25 


40 


ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
'• All typical values are at Vqq = 5V, T^ = 25° C. 
t Not more than one output should be shorted at a time. 
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MONOSTABLE MULTIVIBRATOR 



N74121/S54121 A, f. W 



DIGITAL 54/74 HL SERIES 



N74121 
S54121 



DESCRIPTION 

This monolithic TTL monostable multivibrator features d-c trigger- 
ing from positive or gated negative-going inputs with inhibit facility. 
Both positive and negative-going output pulses are provided with 
full fan-out to 10 normalized loads. 



Pulse triggering occurs at a particular voltage level and is not directly 
related to the transition time of the input pulse. Schmitt-trigger 
input circuitry for the B input allows jitter-free triggering from 
inputs with transition times as slow as 1 volt/second, providing the 
circuit with an excellent noise immunity of typically 1.2 volts. A 
high immunity to Vqc noise of typically 1.5 volts is also provided 
by internal latching circuitry. 



Once fired, the outputs are independent of further transitions on 
the inputs and are a function only of the timing components. Input 
pulses may be of any duration relative to the output pulse. Output 
pulse lengths may be varied from 40 nanoseconds to 40 seconds by 
choosing appropriate timing components. With no external timing 
components (i.e., pin (^connected to pin (jj) , pins @ , 
(it) open) an output pulse of typically 30 nanoseconds is 
achieved which may be used as a dc triggered reset signal. Output 
rise and fall times are TTL compatible and independent of pulse 
length. 



Circuit performance is achieved with a nominal power dissipation of 
90 milliwatts at 5 volts (50% duty cycle) and a quiescent dissipation 
of typically 65 milliwatts. 

Duty cycles as high as 90% are achieved when using Rj - 40kn. 
Higher duty cycles are -achievable if a certain amount of pulse-width 
jitter is allowed. 



Pulse width is achieved through internal compensation and is vir- 
tually independent of Vqq and temperature. In most applications, 
pulse stability will only be limited by the accuracy of external 
timing components. 

Jitter-free operation is maintained over the full temperature and 
Vcc range for more than six decades of timing capacitance (10 pF 
to lOjuF) and more than one decade of timing resistance (2kn to 
40kn). Throughout these ranges, pulse width is defined by the rela- 
tionship tp(out) = Cj Rj loge 2. 

TRUTH TABLE 



PIN CONFIGURATIONS 










A, F, W PACKAGE 




TIMING UNi 






n n n n n n n 
















[7^>7C> 


a 


J 








a 


- 










_ ^-!_L 


OND 






""U u u u u u u 




a NC A1 A2 B 





tn INPUT 




tj, 


+ , INPUT 
















OUTPUT 


Al 


A2 


B 


Al 


A2 


B 


1 


1 





1 


1 


1 


Inhibit 





x 


1 





X 





Inhibit 


X 





1 


X 








Inhibit 





X 








X 


1 


One Shot 


X 

1 
1 



1 

1 




1 
'1 


X 
X 





X 


1 
1 

1 


One Shot 
One Shot 
One Shot 


x 








X 


1 





Inhibit 





X 





1 


X 





Inhibit 


x 





1 


1 


1 


1 


Inhibit 





X 


1 


1 


1 


1 


Inhibit 


1 


1 





X 








Inhibit 


1 


1 








X 





Inhibit 



1. Al dnd A2 are negative^edge-triggered logic inputs, and 
will trigger the one shot when either or both go to logical 
with B at logical 1. 

2. 8 is a positive Schmitt-trigger input for slow edges or level 
detection, and will trigger the one shot when'B goes to 
logical 1 with either Al orA2at logical 0, (See Truth 
Table) 

3. External timing capacitor rnay be connected between pin 

^^ (positive) and pin (Tj) . With no external capac- 
itance, an output pulse widtFi Of 30ns is obtained typical- 
ly. 

4. To use the internal timing resistor (2kn nominal), con- 
nect pin (9) to pin @ . 

5. To obtain variable pulse width connect external variable 
resistance between pin (9) and pin (Q) . No external 
current limiting is needed. 

6. For accurate repeatable pulse widths connect an external 
resistor between pin @ and pin Q4) with pin 

(9) open-circuit. 

7. tp = time before input transition. 

8. t^^■^ = time after input transition. 

9. X Indicates that either a logical or 1, may be present. 



1=Vi„,i,>2V 



= Vin(0)<0.8V 
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DIGITAL 54/74 TTL SERIES ■ S54121, N74121 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage ^qc'- 




MIN 


NOM 


MAX 


UNIT 








V 


N74121 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Input Pulse Rise/Fall Time: Schmitt Input (B) 








1 


V/s 


Logic Inputs (A1, A2) 








1 


V/ms 


Input Pulse Width 




50 






ns 


External Timing Resistance Between Pins (lj) and (14) 


(Pin (9).open) 


1.4 






kn 


External Ti mi ng Resistance : S54 1 21 








30 


kfi 


N74121 








40 


kn 


Timing Capacitance 









1000 


mF 


Output Pulse Width 








40 


s 


Duty Cycle: R-,- = 2kn 








67% 




RT = 30kn (S54121)or 








90% 




Rj = 40kn (N74121) 













ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TESTCONDITIoiviS* 


MIN 


TYP** 


MAX 


UNIT 


vt + 


Positive-going threshold 
voltage at A input 


Vcc = MIN 






1.4 


2 


V 


v-r- 


Negativi9-going threshold 
voltage at A input 


Vcc = MIN 




0.8 


1.4 




V 


v-r + 


Positive-going threshold 
voltage at B input 


Vcc = Mm 






1.55 


2 


V 


v-r- 


Negative-going threshold 
voltage at B input 


Vqc = MIN 




0.8 


1.35 




V 


^out (0) 


Logical output voltage 


Vcc = MIN. 


'sink = lemA 




0.22 


0.4 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN. 


'load "-400mA 


2.4 


3.3 




V 


'in (0) 


Logical level input 
current at A^ of A- 


Vcc ° M^^' 


V,„ = 0.4V 




-1 


-1.6 


mA 


'in (0) 


Logical level input 
current at B 


Vcc " '^^^■ 


Vin = 0.4V 




-2 


-3.2 


mA 




Logical 1 level input 


Vcc ~ M^^' 


Vi„ = 2.4V 




2 


40 


mA 


'in (1) 


current at A^ of A2 


^CC ° "^AX, 


Vjn = S.5V 




0.05 


1 


mA 




Logical 1 level input 


Vcc = M^^' 


Vin = 2.4V 




4 


80 


mA 


'in(l) 


current at B 


Vqq = MAX, 


Vi„ = 5.5V 




0.05 


1 


mA 




Short circuit Output 




S54121 


-20 


-25 


-55 


mA 


'os 


current at Q or Qt 
Power supply current in 


Vcc - I^AX 


N74121 


-18 


-25 


-55 


mA 


'cc 


quiescent (unfired) state 


Vcc ' M^^ 






13 


25 


mA 


*cc 


Power supply current in 
fired state 


Vcc = I^AX 






23 


40 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54121, N74121 



SWITCHING CHARACTERISTICS, V^c - 5V, T;^ - 2^C 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


IVIAX 


UNIT 




Propagation delay time to 














*pd1 


logical 1 level from B input 
to Q output 
Propagation delay time to 


Cl" 15pF, 


Ct = 80pF 


15 


35 


55 


ns 


tpdl 


logical 1 level from A1/A2 
inputs to Q output 
Propagation delay time to 


Cl - 15pF, 


C-r - 80pF 


25 


45 


70 


ns 


*pdO 


logical level from 6 input 
to Q output 
Propagation delay time to 


Cl" 15pF, 


C-r » 80pF 


20 


40 


65 


ns 


^pdO 


logical level from A1/A2 
inputs to Q output 


Cl" 15pF, 


Ct - 80pF 


30 


50 


80 


ns 


*p(out) 


Pulse width obtained using 
internal timing resistor 


Cl-15pF, 
R-j- " Open, 


C-r - 80pF 

Pin ® toVcc 


70 


110 


150 


ns 


*p(out) 


Pulse width obtained with 
zero timing capacitance 


Cl= 15pF, 
R-p - Open, 


C-p-O. 

Pin ® toVcc 


20 


30 


50 


ns 


*p(out) 


Pulse width obtained using 
external timing resistor 


Cl" 15pF, 
Rj - lOkn 


Ct" lOOpF, 
Pin (9) Open 


600 


700 


800 


ns 


V<out) 


Pulse width obtained using 
external timing resistor 


Cl= 15pF, 


Ct=1a<F, 
Pin(9)0pen 


6 


7 


8 


ms 


*hold 


Minimum duration of 
trigger pulse 


Cl" 15pF, 
R-|- = Open, 


Cj - 80pF, 

Pin toVcc 




30 


50 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
•• All typical values are at Vqq = 5V, T^ = 25° C. 
t Not more than one output should be shorted at a time. 



TYPICAL CHARACTERISTICS 



VARIATION IN OUTPUT PULSE WIDTH 

VERSUS 

SUPPLY VOLTAGE 
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-^ 
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,„^--<^' 






-^ 








Ct-60pF 

Rj - It*!! (E» 

Ta - 2B'C 


tefnal) 








•» -54/7 


H21 »- 
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Vcc - SUPPLY VOLTAGE - V 



VARIATION IN OUTPUT PULSE WIDTH 

VERSUS 

FREE-AIR TEMPERATURE 
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Ta - FREE-AIR TEMPERATURE - °C 
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DIGITAL 54/74 TTL SERIES ■ S54121, N74121 



TYPICAL CHARACTERISTICS (Cont'd) 



SCHMITT TRIGGER THRESHOLD VOLTAGE 
VERSUS 
FREE-AIR TEMPERATURE 



OUTPUT PULSE WIDTH 

VERSUS 

TIMING RESISTOR VALUE 



\1 
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Vcc 
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KLASH 
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PROPAGATION DELAY TIME TO LOGICAL 1 LEVEL PROPAGATION DELAY TIME TO LOGICAL LEVEL 
(B INPUT TO Q OUTPUT) (B INPUT TO Q OUTPUT) 
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VARIATION IN INTERNAL TIMING RESISTOR VALUE 

VERSUS 

FREE-AIR TEMPERATURE 
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RETRIGGERABLE MONOSTABLE 
MULTIVIBRATOR WITH CLEAR 



DESCRIPTION 

These monostables are designed to provide the system designer with 
complete flexibility in controlling the pulse width, either to lengthen 
the pulse by retriggering, or to shorten by clearing. N74122 has an 
internal timing resistor which allows the circuit to be operated 
with only an external capacitor, if so desired. Applications requiring 
more precise pulse widths and not requiring the clear feature can 
best be satisfied with N74121. 

The output pulse is primarily a function of the external capacitor 
and resistor. For Cext > lOOOpF, the output pulse width (t^^) is 
defined as: 



N74122-A,F • S54123-B,FjW • N74123-P;F 



DIGITAL 54/74 TTL SERIES 



nN CONFIGURATIONS 



K74122 



S54 
N74 



23 
23 



where 



tw = 0.32 RtCext ^ + |^) 

Rj Is In kn (either internal or external 
timing resistor) 

Cext '^ '" P^ 
tyy is in ns 

For pulse widths when Cgxt ^ lOOOpF, see Figure B. 



These circuits are fully compatible with most TTL or DTL families. 
Inputs are diode-clamped to minimize reflections due to transmission- 
line effects, which simplifies design. Typical power dissipation per 
one shot is 115 milliwatts; typical average propagation delay time 
to the Q output Is 21 nanoseconds. The N 74 122 and N74123 are 
characterized for operation from 0°C to 70° C. 

TRUTH TABLE (See Note A) 



54/74123 B,F,W PACKAGE 



n n n n n n n 



U LJ U U U Ll U 



74122 A,F PACKAGE 

VCC "«.c'C.,i C.„ TO a aSAR M 

n ri ri ri n nn n 



i 1 , aEAH 



m 



U U U U U U LJ U 

1* IB 1 ig 20 2 2 OlO 

C..! "..i/C.,, 

'''Pin assignments for these circuits are the same for all packages. 



INPUTS 


OUTPUTS 1 


Al 


A2 


Bl 


B2 


O 


Q 
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H 


X 
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X 


X 
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X 
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X 


L 
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H 


L 


X 
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H 


L 


H 


L 


X 


t 


H 


Jl 


T_r 


L 


X 


H 


t 


n 


IS 


X 


L 


H 


H 


L 


H 


X 


L 


t 


H 


J~L 


i_r 


X 


L 


H 


t 


J-L 


IS 


H 


1 


H 


H 


n 


-LI 


1 


i 


H 


H 


n 


IS 




H 


H 


H 


n 


T_r 



S54123,N74123 



INPUTS 


OUTPUTS 


A B 


Q U 


H X 


L H 


X L 


L H 


L t 


JTL XT 


4. H 


JL IT 



NOTES: 

A. H = high level (steady-state), L = low level (steady-state), t = 

transition from low to high level, 4- " 

transition from high to low level, J~L = one high-level pulse, 
~l_r- one low-level pulse, X = Irrelevant (any input, including 

transitions). 
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B. NC = No internal connection. 

C. To use the Internal timing resistor of N74122 (10kn nominal), 
connect Rjf,t to V^c- 

D. An external timing capacitor may be connected between Cg^f 
and Rext^^ext (positive). 



DIGITAL 54/74 TTL SERIES ■ N74122, S54123, N74123 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vcc 




S54123, N74122, N74123 


UNIT 

V 


MIN 


NOM 


MAX 


4.75 


5 


5.25 


Normalized Fan-Out from each Output, N 


High Logic Level 
Low-Logic Level 






20 
10 




Input data setup time, tgetup 'See Note 3) 




40t 






ns 


Input data hold time, t^old 'See Note 4) 




40t 






ns 


Width of Clear Pulse, tvv(clear) 




40t 






ns 


External Timing Resistance 




5 




50 


kn 


External Capacitance 




No Restriction 




Wiring Capacitance at Rext^^ext Terminal 




50 


PF 


Operating Free-Air Temperature, T^ 




25 70 


°C 



^These conditions are recommended for use at V^c = 5V, T/s^ = 26 C. 

NOTES: 1. Voltage values, except intermltter voltage, are with respect to network ground terminal. 

2. This Is the voltage between two emitters of a multiple-emitter transistor. For the N74122 circuit, this rating applies to each A input 
with respect to the other and to each B Input with respect to the other. 

3. Setup time for a dynamic input Is the interval immediately preceding the transition which constitutes the dynamic input, during 
which interval a steady-state logic level must be maintained at the input to ensure recognition of the transition. 

4. l-lold time for a dynamic input is the interval immediately following the transition which constitutes the dynamic input, during 
which interval a steady-state logic level must be maintained at the input to ensure continued recognition of the transition. 

5. Ground Cgxt to measure Vqh et Q, Vql et S, or Iqs at Q. Cext '* °P8" *" measure Vqh at Q, VoL^t Q, or Iqs at'C. 

6. Quiescent I^^q is measured (after clearing) with 2.4V applied to all clear and A Inputs, B inputsgrounded, all outputsopen. 
Cext = 0.02MF, and H^xt = 25kn. Rj^t of S54122/N74122 Is open. 

7. \qc i^ measured In the triggered jtate with 2.4V applied to all clear and B Inputs, A inputs grounded, all outputsopen. 
Cext" 0.02MF, and Rext = 25kn. Rjnt Of S54122/N74122 is open. 




ELECTRICAL CHARACTERISTICS (over operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


ViH High-level input voltage 
V|L Low-level input voltage 
V 1 1 nput clamp voltage 

Vqh High-level output voltage 

Vol Low-level output voltage 

Input current at maximum 
' input voltage 

l|H High-level input current da" '"P"ts 
'" clear mput 

, , . . . data inputs 
1 1 L Low-level input current ^,^3^ .^^^^^ 

'oS Short-circuit output current''' 

'CC Supply current (quiescent or triggered) 


Vcc = MIN, l| = -12mA 
Vcc = MIN, loH=-800;uA 
See Note 5 

Vcc = MIN, IOL=16mA, 
See Note 5 

Vcc = MAX, V| = 5.5V 
Vcc = MAX, V| = 2.4V 

Vcc = MAX, V|=0.4V 

Vcc = MAX, See Note 5 
Vcc = MAX, N74122 
See Notes 6 and 7 N74123 


2 
2.4 

-10 


0.22 

23 
46 


0.8 
-1.5 

0.4 

1 

40 

80 

-1.6 

-3.2 

-40 

28 

66 


V 
V 
V 

V 

V 

mA 

mA 

mA 
mA 
mA 



SWITCHING CHARACTERISTICS, Vqc " 5V. Ta - 25° C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 




Propagation delay time, low-to- 












tPLH 


high-level Q output, from either 

A input 

Propagation delay time, low-to- 






22 


33 


ns 


tPLH 


high-level output, from either 

B input 

Propagation delay time, high-to- 






19 


28 


ns 


tpHL 


low-level Q output, from either 

A input 

Propagation delay time, high-to- 


Cext = 0, Rext = 5kS2, 
Cl = 15pF, Ru = 400n, 




30 


40 


ns 


tPHL 


low-level Q output, from either 

B input 

Propagation delay time, high-to- 






27 


36 


ns 


tPHL 


low-level Q output, from clear 

input 

Propagation delay time, low-to- 






18 


27 


ns 


tPLH 


high-level Q output, from clear 
input 






30 


40 


ns 


*w(min) 


Minimum width of Q output pulse 






45 


65 


ns 


tw 


Width of Q output pulse 


Cext = lOOOpF, Rext = 'iO^^ 
Cl=15pF, RL = 400n 


3.08 


3.42 


3.76 


MS 
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DIGITAL 54/74 TTL SERIES ■ N74122, S54123, IM74123 



* For conditions shown as MIN or MAX, use the value specified under recommended operating conditions for the applicable device type. 
** All typical values are at Vqc ~ 5V, Tf^ = 25°C. 
t Not more than one output should be shorted at a time. 



DESCRIPTION 

These monolithic TTL retriggerable monostable multivibrators fea- 
ture dc triggering from gated low-level-active (A) and high-level- 
active (B) inputs, and also provide overriding direct clear inputs. 
Complementary outputs are provided. A full fan-out to 10 normal- 
ized Series 54/74 loads is available from each of the outputs at the 
low logic level, and in the high-level state, a fan-out of 20 is avail- 
able. The retrigger capability simplifies the generation of output 
pulses of extremely long duration. By triggering the input before the 
output pulse is terminated, the output pulse may be extended. The 
overriding clear capability permits any output pulse to be 
terminated at a predetermined time independently of the timing 
components R and C. 



Figure A illustrates triggering the one-shot with the high-level-active 
(B) inputs. 



TYPICAL INPUT/OUTPUT PULSES (Figure A) 



_n a. 



-_r 



_rL 



CLEAR 

OUTPUT 



°_r 



T PULSE CONTROL USING RETRIOOEn PULSE 



TJ 



OUTWT WITHOUT CLEAH 
1 

L. 



OUTPUT PULSE CONTROL UStNG CLEAR INPUT 



TYPICAL CHARACTERISTICS (Figure B) 



OUTPUT PULSE WIDTH 

VS 

EXTERNAL TIMING CAPACITANCE 
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These values of resistance exceed the maximums 
recommended for use over the full temperature 
range of the S54122 and S54123. 



i 10 20 40 100 200 4O0 1000 

C«xt~Externil Timing Cap«citanc«-pF 



NOTE; 

When using electrolytic capacitor, 
Insure that minimum rating is 20 
volts so that 5% reverse voltage 
rating Is 1.0 volt or greater. 
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BCD-TO- DECIMAL DECODER/DRIVER 
WITH BLANKING 



DESCRIPTION 

The N74141 is a BCD-to-decimal decoder designed specifically to 
drive cold-cathode indicator tubes. This decoder demonstrates an 
improved capability to nr\inimize switching transients in order to 
maintain a stable display. 

Full decoding is provided for all possible input states. For binary 
inputs 10 through 15, all the outputs are off. Therefore the 
N74141, combined with a minimum of external circuitry, can use 
these invalid codes in blanking leading- and/or trailing-edge zeros in 
a display as shown in the typical application data. The then high- 
performance, n-p-n output transistors have a maximum reverse cur- 
rent of 50 microamperes at 55 volts. 

Low-forward-impedance diodes are also provided for each input to 
clamp negative-voltage transitions in order to minimize transmission- 
line effects. Power dissipation is typically 55 milliwatts, which is 
about one-half the power requirement of earlier designs. The 
N74141 is characterized for operation over the temperature range of 
0*Cto70°C. 

LOGIC DIAGRAM 



DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 
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•All other outputs are off 













2-119 



DIGITAL 54/74 TTL SERIES ■ N74141 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq (See Note 1 ) 
Output Voltage (See Notes 1 and 2) 
Operating Free-Air Temperature Range 


MIN 


NOM 


MAX 


UNIT 


4.75 



5 
25 


5.25 
65 
70 


V 
V 

°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


^O(on) 


On-state output voltage 


Vcc = M'N, lo-7mA 


2.5 


V 


^O(off) 


Off-state output voltage 
for input counts thru 9 


Vcc " ^^^' 'O " 0-5mA 


65 


V 


'O(off) 


Off-state reverse current 


Vcc = "^A^' Vq = 55V 


50 


ma 


'O(off) 


Off-state reverse current 
for input counts 10 thru 15 


Vqc " ^^^- ^0 ". -^"^ 


5 


MA 


'IH 


High-level input current 


Vcc ■ "^AX, V, = 2.4V 
Vcc " ^^^' V| " 5.5V 


40 
1 


tiA 
mA 


'iL 


Low-level input current into A 








'iL 


Low-level input current into 
B, C, or D 


Vcc - MAX, V| = 0.4V 


-1,6 
-3.2 


mA 
mA 


'cc 


Supply current 


Vcc ■ '^AX 


11 16 


mA 



For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
This typical value Is at Vqj^ = 5V, T^ = 25° C. 
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5[l|l1DtiG5 



16-LINE TO l-LINE 
DATA SELECTOR/MULTIPLEXER 



S54150-N,Q,F • N74150-N,F 



DIGITAL 54/74 HL SERIES 



S54150 
N74150 



DESCRfPTION 

The 54/74150 is a one-of-sixteen data selector which pefforms 
parallel-to-serial data conversion. The unit incorporates an enable 
circuit for chip select. This allows multiplexing from N-lines to 
one-line. 

The S54150/N74150 is provided with a strobe-input which, when 
taken to a logical 0, enables the function of these multiplexers. 

This data selector/multiplexer is fully compatible for use with other 
TTL or DTL circuit. Each input represents only one normalized 
Series 54/74 load, and full fan-out to 10 normalized Series 54/74 
loads is available from each of the outputs in the logical state. A 
fan-out to 20 normalized Series 54/74 loads is provided in the 
logical 1 state to facilitate connection of unused inputs to used 
inputs. Typical power dissipations are: 
S54150/N74150 - 200 milliwatts. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 
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DIGITAL 54/74 TTL SERIES ■ S54150 N74150 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vfjc: S541 50 Circuits 
N741 50 Circuits 
Normalized Fan-Out from each Output, N: Logical 

Logical 1 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

10 

20 


V 
V 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 






PARAMETER 


TEST CONDITIONS * 


MIN TYP •• 


MAX 


UNIT 




Input voltage required to 










Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc-MIN 


2 




V 


Vin(O) 


ensure logical at any input 
terminal 


Vcc = MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc= MIN, Vin(i) = 2V,Vi„,o) = 0.8V, 
'load'-SOO^A 


2.4 




V 


Vout{0) 


Logical output voltage 


Vcc = MIN, Vi„(i)-2V,Vi„,o, = 0.8V, 
'sink = lemA 




0.4 


V 




Logical 1 level input 


Vcc = MAX, Vjn - 2.4V 




40 


mA 


'ind) 


(each input) 


Vcc = MAX, Vin = 5.6V 




1 


mA 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vjn = 0.4V 




-1.6 


mA 




Short circuit output 


Vcc = "^AX, 


-20 


-55 


mA 


'os 


current''' 


VOUT = 


-18 


-55 


mA 


'cc 


Supply current 


Vcc = "^AX, Vi„ = 4.5V 


40 


68 


mA 



SWITCHING CHARACTERISTICS, Vqc 


-5V,Ta-25°C 


, N-10 










PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*pd0 


A,B,orC(4 levels) 


Y 






20 


30 


ns 


Vdl 


A,B,orC(4levels) 


Y 






35 


52 


ns 


^pdO 


A,B,C,orD(3 levels) 


W 






22 


33 


ns 


Vdl 


A,B,C,orD(3 levels) 


W 






23 


35 


ns 


*pcl0 
*pd1 


STROBE 


Y 






19 


30 


ns 


STROBE 


Y 


Cl = 15pF, R|_ = 400n 




35 


52 


ns 


VdO 


STROBE 


W 






21 


30 


ns 


Vdl 


STROBE 


W 






15.5 


24 


ns 


*pdO 


Dq thru Dy 


Y 






16 


24 


ns 


*pd1 


Dq thru Dy 


Y 






19 


29 


ns 


*pdO 


Eg thru E, 5 


W 






8.5 


14 


ns 


*pd1 


EQthru Ei5 


W 






13 


20 


ns 



• For conditions shown as IVIIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
•* All typical values are at V^q = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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signDtics 



8-UNE TO l-LINE 
DATA SELECTOR/MULTIPLEXER 



S54151-B,F,W • N74151-B.F 



DIGITAL 54/74 HL SERIES 



S54151 
N74151 



DESCRIPTION 

The ■54/74151 is a one-of-eight data selector which performs 
parallel-to-serial data conversion. The unit incorporates an enable 
circuit for chip select. This allows multiplexing from N-lines to 
one-line. Both true and complement outputs are available. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 
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TRUTH TABLE 
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X 


X 


X 


X 


X 

















1 





X 


1 


X 


X 


X 


X 


X 


X 


1 












1 








X 


X 





X 


X 


X 


X 


X 














1 








X 


X 


1 


X 


X 


X 


X 


X 


1 












1 


1 





X 


X 


X 





X 


X 


X 


X 














1 


1 





X 


X 


X 


1 


X 


X 


X 


X 


1 




















X 


X 


X 


X 





X 


X 


X 













.0 








X 


X 


X 


X 


1 


X 


X 


X 


1 














1 





X 


X 


X 


X 


X 





X 


X 
















1 





X 


X 


X 


X 


X 


1 


X 


X 


1 











1 








X 


X 


X 


X 


X 


X 





X 













1 








X 


X 


X 


X 


X 


X 


1 


X 


1 











1 


1 





X 


X 


X 


X 


X 


X 


X 
















1 


. 1 





X 


X 


X 


X 


X 


X 


X 


1 


1 









When 


used t 


3 indicate an input, X 


= irrelevant. 



















RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq : S54151 Circuits 




MIfd 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74151 Circultjs 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N: 


Logical 
Logical 1 






10 
20 
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DIGITAL 54/74 TTL SERIES ■ S54151, N74151 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP«» MAX 


UNIT 




Input voltage required to 










Vind) 


ensure logical 1 at any Input 

terminal 

Input voltage required to 


^QQ^mN 


2 




V 


V|n(0) 


ensure logical at any Input 
terminal 


Vcc = MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN,Vi„,i)-2V,Vi„,o,-0.8V, 
'load = -800 mA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN,Vi„,i)-2V,Vi„,o,-0.8V, 
'sink = lemA 




0.4 


V 




Logical 1 level Input current 


Vcc = MAX, Vi„ - 2.4V 




40 


mA 


'in(l) 


(each Input) 
Logical level input 


Vcc = MAX, Vjn - 5.5V 




1 


mA 


'in(O) 


current (each input) 


Vcc - MAX, Vjn - 0.4V 




-1.6 


mA 




Short circuit output 


Vcc = MAX, 


-20 


-55 


mA 


'OS 


current^ 


Vout = 


-18 


-55 


mA 


'cc 


Supply current 


Vcc ° MAX, Vjn = 4.5V 


29 48 


mA 



SWITCHING CHARACTERISTICS, Vqc 


-5V,T;^=25°C, N = 10 










PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*pd0 


A,B,orC (4 levels) 


Y 






20 


30 


ns 


*pd1 


A,B,orC(4 levels) 


Y 






35 


52 


ns 


*pd0 


A,B,C,orD(3 levels) 


W 






22 


33 


ns 


^pdl 


A,B,C,orD(3 levels) 


W 






23 


35 


ns 


VdO 


STROBE 


Y 






19 


30 


ns 


*pd1 
*pd0 
Vdl 


STROBE 


Y 


Cl = 15pF, RL = 400n 




35 


52 


ns 


STROBE 


W 






21 


30 


ns 


STROBE 


W 






15.5 


24 


ns 


*pdO 


Dq thru D-j 


Y 






16 


24 


ns 


*pd1 


Dq thru Dy 


Y 






19 


29 


ns 


VdO 


Eg thru E,5 


W 






8.5 


14 


ns 


^pdl 


EflthruEig 


W 






13 


20 


ns 



* For conditions shown as IVIIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 



circuit type 

All typical values are at Vqq = 5V, T^ = 25°C. 

Not more than one output should be shorted at a time 



2-124 



SignDtiGS 



8-LINE TO MINE DATA 
SELECTOR/MULTIPLEXER 



S54152-W 



DIGITAL 54/74 HL SERIES 



S54152 



DESCRIPTION 

The S54152 is a one-of-eight data selector which performs parallel 
to serial data conversion. The S54152 is identical to the S54152 
with the exclusion of the true output and strobe. It is available in 
the 14-pin flatpak only. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 
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TRUTH TABLE 































INPUTS 


OUTPUTS 




C 


B 


A 


STROBE 


Do 


Dl 


D2 


D3 


D4 


D5 


°6 


D7 


Yd) 


w 


X 


X 


X 


1 


X 


X 


X 


X 


X 


X 


X 


X 
























X 


X 


X 


X 


X 


X 


X 























1 


X 


X 


X 


X 


X 


X 


X 






















X 





X 


X 


X 


X 


X 


X 






















X 


1 


X 


X 


X 


X 


X 


X 














1 








X 


X 





X 


X 


X 


X 


X 














1 








X 


X 


1 


X 


X 


X 


X 


X 














•I 







X 


X 


X 





X 


X 


X 


X 














■I 







X 


X 


X 


1 


X 


X 


X 


X 






















X 


X 


X 


X 





X 


X 


X 






















X 


X 


X 


X 


1 


X 


X 


X 





















X 


X 


X 


X 


X 





X 


X 




















X 


X 


X 


X 


X 


1 


X 


X 





















X 


X 


X 


X 


X 


X 





X 





















X 


X 


X 


X 


X 


X 


1 


X 




















X 


X 


X 


X 


X 


X 


X 























X 


X 


X 


X 


X 


X 


X 


1 









When used to Indicate a 


n Input, X - 


Irrelevan 


t. 

















RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq : 854152 Circuits 
N74152 Circuits 
Normalized Fan-Out from each Output, N: Logical 

Logical 1 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

10 

20 


V 
V 
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DIGITAL 54/74 TTL SERIES ■ S54152 



SCHEMATIC DIAGRAM 



Component values shown are non^iinal. 
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DIGITAL 54/74 TTL SERIES ■ S54152 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


MIN TYP** MAX 


UNIT 




Input voltage required to 










Vind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc = MIN 


2 




V 


V|n(0) 


ensure logical at any input 
terminal 


Vcc = MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN,Vj„(i) = 2V,Vi„(o) = 0.8V, 
'load = -800mA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN,Vj„,i) = 2V,Vi„,o, = 0.8V, 
'sink = 1 6mA 




0.4 


V 




Logical 1 level Input 


Vcc = MAX, Vi„ = 2.4V 




40 


HA 


'in(l) 


(each input) 


Vcc = MAX. Vjn = 5.5V 




1 


mA 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vin = 0.4V 




-1.6 


mA 




Short circuit output 


Vcc " MAX, 


-20 


-55 


mA 


'os 


current''' 


Vout = 


-18 


-55 


mA 


'cc 


Supply current 


Vcc = MAX, Vj„ = 4.5V 


26 43 


mA 



SWITCHING CHARACTERISTICS, Vcc " ^V, T^ - 25°C, N - 10 



PARAMETER 



VdO 
*pd1 
*pdO 
Vdl 
^^pdO 
^pd1 
VdO 
*pd1 
*pclO 
*pd1 
VdO 
Vdl 



FROM 
(INPUT) 



A,B,orC(4 levels) 
A,B,orC(4 levels) 
A,B,C,orD(3 levels) 
A,B,C,orD(3 levels) 
STROBE 
STROBE 
STROBE 
STROBE 
Dg thru Dy 
Dq thru Dj 
Eg thru E, 5 
Eg thru Ei 5 



TO 
(OUTPUT) 



TEST CONDITIONS 



C|_ = 15pF, R|_ = 400n 



TYP 



MAX 



20 


30 


35 


52 


22 


33 


23 


35 


19 


30 


35 


52 


21 


30 


15.5 


24 


16 


24 


19 


29 


8.5 


14 


13 


20 




UNIT 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
** Ail typical values are at Vqq = 5V, T^ = 25 C. 
t Not more than one output should be shorted at a time. 
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DUAL 4-LINE TQ 1-UNE DATA 
SELECTOR/MULTIPLEXER 



DESCRIPTION 

Each of these monolithic, data selectors/multiplexers contains in- 
verters and drivers to supply fully complementary, on-chip, binary 
decoding data selection to the AND-OR-invert gates. Separate strobe 
'nputs are provided for each of the two four-line sections. 

i hese data selectors/multiplexers are fully compatible for use with 
most TTL and DTL circuits. Each diode-clamped input represents 
only one normalized Series 54/74 load, and full fan-out to 10 nor- 
malized Series 54/74 loads is available from each of the outputs in 
the low-level state. A fan-out to 20 normalized Series 54/74 loads Is 
provided in the high-level state to facilitate connection of unused 
inputs to used inputs. Typical power dissipation is 180 milliwatts. 

Resistor values in the OR function have been reduced to values used 
with Series 54H. This minimizes the capacitive effects of paralleling 
the phase-splitter transistors and reduces the propagation delay 
times. The S54163 is characterized for operation over the full mil- 
itary temperature range of -55°C to 125° C; the N74153 is char- 
acterized for operation from O'C to 70° C. 

TRUTH TABLE 



ADDRESS 
INPUTS 


DATA INPUTS 


STROBE 


OUTPUT 


B 


A 


CO 


CI 


C2 


C3 


G 


Y 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


H 


X 


L 


X 


X 


L 


L 


L 


H 


X 


H 


X 


X 


L 


H 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


L 


H 



Address inputs A and B are common to both sections. H = high 
level, L = low level, X = Irrelevant. 



LOGIC DIAGRAM 




S54163-B,F,W • N741&3-B,F 



DIGITAL 54/74 HL SERIES 



PIN CONFIGURATIONS 



S54153 
N74153 



B,F,W PACKAGE 
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SCHEMATIC DIAGRAM 
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NOTE: 

CcMTiponant values shown are nominal. 
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DIGITAL 54/74 TTL SERIES ■ S54153, N74153 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc 

Normalized Fan-Out from each Output, N 

High Logic Level 

Low Logic Level 
Operating Free-Air Temperature Range, T^ 


S54153 


N74153 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 

20 

10 

125 


4.75 



5 
25 


5.25 

20 
10 
70 


V 

°c 



ELECTRICAL CHARACTERISTICS(over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP*« 


MAX 


UNIT 


V|H 


High-level input voltage 






2 






V 


V|L 


Low-level input voltage 










0.8 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8V, 


V|H = 2V, 
Iqh = -800mA 


2.4 


3.1 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 
V|L = 0.8V, 


V,H = 2V, 
'OL ° 16mA 




0.2 


0.4 


V 


l|H 


High-level input current (each input) 


Vcc = MAX, 
Vcc = MAX, 


V| = 2.4V 
V| = 5.5V 






40 
1 


mA 

mA 


l|L 


Low-level input current (each input) 


Vcc = MAX, 


V|=0.4V 






-1.6 


mA 


"OS 


Short-circuit output current'*^ 


Vcc = MAX, 


S54153 
N74153 


-20 
-18 




-55 
-57 


mA 


'COL 


Supply current, low-level output 


Vcc = MAX, 


S54153 
N74153 




36 
36 


52 
60 


mA 



SWITCHING CHARACTERISTICS, \/qq - 5V, T^ " 25°C, N = 10 






FROM 


TO 










PARAMETER 


(INPUT) 


(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


Data 


Y 




12 


18 


ns 


tPHL 


Data 


Y 




15 


23 


ns 


tPLH 
tPHL 


Address 
Address 


Y 
Y 


Cl = 30pF, RL=400n 


22 
22 


34 
34 


ns 
ns 


tPLH 


Strobe 


Y 




19 


30 


ns 


tPHL 


Strobe 


Y 




15 


23 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
*' All typical values are at Vqc = 5V, T/^ = 25°C. 
t Not more than one output should be shorted at a time. 
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SignDtiES 



4-LINE TO 16 LINE 
DECODER/DEMULTIPLEXER 



S54154-N,Q,F • N74154-N 



DIGITAL 54/74 HL SERIES 



S54154 
N74154 



DESCRIPTION 

The 54/74154 decodes 4 binary-coded inputs to one of 16 mutually 
exclusive outputs when each of the two strobe inputs are low. The 
demultiplexing function is achieved by using the 4 input lines for 
output addressing and data from one strobe input while the other 
strobe input is held low. 



PIN CONFIGURATIONS 





N,Q,F PACKAGE 

rinnnnnnnnnrin 






VC 






\ 






> 












- 




r 


OO 








? 


? 




? 














uuuuuuuuuuuu 





LOGIC DIAGRAM 




TRUTH TABLE 



INPUTS 


OUTPUTS 


G1 


G2 


D C 


B 


A 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


L 


L 


L L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H H 


U 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


X X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


X X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H. 


H 


H 


H 


H 


H 


H 


X X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = High, L = Low, X = Irrelevant 
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DIGITAL 54/74 TTL SERIES ■ S54154, N74154 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N: Low logic level 

High Idgic level 
Operating Free-Air Temperature Range 


S54154 


N74154 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 
10 
20 

125 


4.75 



5 
25 


5.25 
10 
20 
70 


V 
"0 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


V|H 


High-level input voltage 






2 






V 


V||, 


Low-level input voltage 










0.8 


V 


VOH 


High-level output voltage 


Vqc=MIN, V|H = 2V, 
V,L = 0.8V, loH = -800|nA 




2.4 






V 


Vol 


Low-level output voltage 


Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loL= ISmA 








0.4 


V 




High-level input current 


Vcc " ^^^- V| = 2.4V 








40 


A 


'iH 


(each input) 


Vcc = MAX, V| = 5.5V 








1 


mA 


'IL 


Low-level input current 
(each input) 


Vcc = "^AX, V| = 0.4V 








-1.6 


mA 


'os 


Short-circuit output current^ 


Vcc ° ^^^ 


S54154 
N74154 


-20 
-18 




-55 
-57 


mA 


'cc 


Supply current 


Vcc = MAX 


S54154 
N74154 




34 
34 


49 
56 


mA 



SWITCHING CHARACTERISTICS, \/qq - 5V, T^ - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


'MIN TYP 


MAX 


UNIT 




Propagation delay time, low- 




> 




H 


*PLH 


to-high-level output, from A, 
B, C, or D inputs through 3 
levels of logic 
Propagation delay time, high- 




24 


36 


ns 


*PHL 


to-low-level output, from A, 
6, C, or D inputs through 3 
levels of logic 
Propagation delay time, low- 


Cl=15pF, RL = 400n 


22 


33 


ns 


*PLH 


to-high-level output, from 
either strobe input 
Propagation delay time, high- 




20 


30 


ns 


Vhl 


to-low-level output, from 
either strobe input 




18 


27 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
• * All typical values are at Vqj. - 5V, T^ ■ 26°C. 
f Not more than one output should be shorted at a time. 
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signDtics 



DUAL 2-LINE TO 4-LINE 
DECODER/DEMULTIPLEXER 



S64155-B,F,W • SS4156-B.F,UV • N74155-Bi» N74156-B 



DIGITAL 54/74 m SERIES 



S54155 
S54156 
N74155 
N74156 



DESCRIPTION 

These monolithic translstor-transistor-logic (TTL) circuits feature 
dual 1-line to 4-line demultiplexers wjth individual strobes and 
common binary-address inputs in a single 16-pin pacl<age. When 
both sections are enabled by the strobes, the common binary- 
address inputs sequentially select and route associated input data to 
the appropriate output of each section. The individual strobes 
permit activating or inhibiting each of the 4-bit sections as desired. 



Data applied to input 1C is inverted at its outputs and data applied 
at 2C is not inverted through its outputs. The inverter following the 
1C data input permits use as a 3- to 8-line decoder or 1- to 8-line 
demultiplexer without external gating. See typical applications data 
and the truth tables for more details. 



The S54155/N74155 circuits, with totem pole outputs, are rated to 
fan-out to 10 normalized Series 54/74 loads in the low-level output 
state, and to 20 loads in the high-level output state. The 
S54156/N74156 circuits, with open-collector outputs, are rated to 
sink 16 milliamperes at a low-level output voltage of less than 0.4 
volt. Input-clamping diodes are provided on all of these circuits to 
minimize transmission-line effects and simplify system design. 

LOGIC DIAGRAM 



Typical power dissipation is 125 milliwatts. Typical average prop- 
agation delay times are 16 nanoseconds through 2 levels of logic and 
21 nanoseconds through 3 levels of logic for the S54155/IM74155. 



The S54155 and S54156 are characterized for operation over the 
full military temperature range of -55°C to 125''C the N74155 
and N74156are characterized for operation from 0°C to 70°C. 

PIN CONFIGURATION 



B,F,W PACKAGE 

SELECT OUTPUTS 



nnnnnnnn 




A A A A 



9 ? 9 ? 



nuuuuuuu 
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DIGITAL 54/74 TTL SERIES ■ S54155, N74155, S54156, N74156 



TRUTH TABLES 



TRUTH TABLES (H = High Level, L = Low Level, X = Irrelevant) 



2-LINE TO 4-LINE DECODER OR 1-LINE TO 4-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 1 


INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


1Y0 


1Y1 1Y2 


1Y3 


SELECT 


STROBE 


DATA 


2Y0 


2Y1 2Y2 


2Y3 


B A 


1G 


1C 


B A 


2G 


2C 


X X 


H 


X 


H 


H H 


H 


X X 


H 


X 


H 


H H 


H 


L L 


L 


H 


L 


H H 


H 


L L 


L 


L 


L 


H H 


H 


L H 


L 


H 


H 


L H 


H 


L H 


L 


L 


H 


L H 


H 


H L 


L 


H 


H 


H L 


H 


H L 


L 


L 


H 


H L 


H 


H H 


L 


H 


H 


H H 


L 


H H 


L 


L 


H 


H H 


L 


X X 


X 


L 


H 


H H 


H 


X X 


X 


H 


H 


H H 


H 



3-LINE TO 8-LINE DECODER TO 1-LINE TO 8-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 1 


SELECT 


STROBE 
OR DATA 


(0) 
2Y0 


(1) 
2Y1 


(2) 
2Y2 


(3) (4) 
2Y3 1Y0 


(5) 
1Y1 


(6) 
1Y2 


(7) 
1Y3 


ct 


B 


A 


Gi 


X 


X 


X 


H 


H 


H 


H 


H H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


H 


H H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


L H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H L 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H H 


L 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H H 


H 


H 


L 



'^C = inputs 1C and 2C connected together 
Tg = inputs 1G and 2G connected together 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N: High logic level 

Low logic level 
Operating Free-Air Temperature Range, T^ 


S54155 


N74155 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
^5 


5 
25 


5.5 
20 
10 

125 


4.75 



5 
25 


5.25 
20 
10 
70 


V 

°c 



Supply Voltage Vqq 

Low-level Output Current, Iq[_ 

Operating Free-Air Temperature Range, T^ 


S54156 


N74156 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 

16 

125 


4.75 



5 
25 


5.25 
16 
70 


V 
mA 
°C 
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DIGITAL 54/74 TTL SERIES ■ S54155, N74155, S54156, N74156 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S54155,N741S5 
MIN TYP»* MAX 


UNIT 


V|H 


High-level input voltage 






2 




V 


V|L 


Low-level input voltage 








0.8 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
IOH"-800/uA 


V,H = 2V, 


2.4 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 
'ol" ISmA 


V|L = 0.8V, 




0.4 


V 


'IH 


High-level input current 
(each input) 


Vcc = MAX, 
Vcc = MAX, . 


V| = 2.4V 
V| - 5.5V 




40 
1 


mA 

mA 


'IL 


Low-level input current 
(each input) 


Vcc ' ^^^' 


V| = 0.4V 




-1.6 


mA 


'os 


Short-circuit output current t 


Vcc ' "^AX 


S54155 
N74155 


-20 
-18 


-55 
-57 


mA 


'cc 


Supply current 


Vcc ° ^^^ 


S54155 
N74155 


25 
25 


35 
40 


mA 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S54156,N74156 
MIN TYPP* MAX 


UNIT 


V|H 


High-level input voltage 






2 


V 


V|L 


Low-level input voltage 






0.8 


V 


'oh 
Vol 


High-level output current 

Low-level output voltage 
High-level input current 


Vcc = MIN, 
Vqh - 5.5V 
Vcc = MIN, 
Iql" 16mA 
Vcc = I^AX, 


V, - 2V, 
V,L = 0.8V, 
V| = 2.4V 


250 

0.4 
40 


mA 

V 


<ih 


(each input) 


Vcc " '^'^^' 


V| = 5.5V 


1 


mA 


'IL 


Low-level input current 
(each input) 


Vcc = "^AX, 


V, = 0.4V 


-1.6 


mA 


'cc 


Supply current 


Vcc = "^AX 


S54156 
N74156 


25 35 
25 40 


mA 



SWITCHING CHARACTERISTICS, Vqc - 5V, T^ - 25° C, N - 


10 
















PARAMETER^ 


FROM 


TO 


LEVELS 


TEST 




S54155 






S54156 




UNIT 


(INPUT) 


(OUTPUT) 


OF LOGIC 


CONDITIONS 




N74155 






N74156 
















MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




Vlh 


A,B,2C, 
1G,or2G 


Y 


2 






13 


20 




15 


23 


ns 


*PHL 


A,B,2C, 
1G,or2G 


Y 


2 


Cl= 15pF, 




18 


27 




20 


30 


ns 


*PLH 


Aor B 


Y 


3 


RL = 400n 




21 


32 




23 


34 


ns 


*PHL 


Aor B 


Y 


3 






21 


32 




23 


34 


ns 


*PLH 


10 


Y 


3 






16 


24 




18 


27 


ns 


^PHL 


10 


Y 


3 






20 


30 




22 


33 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at Vqq = BV, T^ = 25° C. 
t Not more than one output should be shorted at a time. 

^*PLH ~ propagation delay time, lowto-high-level output 
tp|^l_ = propagation delay time, high-to-low-levol output 
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DIGITAL 54/74 TTL SERIES ■ S54155, ISI74155, S54156, N74156 



TYPICAL APPLICATION DATA 

The S54155, N74155, S54156, or N74156 may be used as a dual 
2-line to 4-line decoder or a 1-line to 4-line demultiplexer. These 
applications are identical except as follows: 

When decoding, the 2-line code is applied to select inputs A and B. 
The 4-line output section (1Y0, 1Y1, 1Y2, 1Y3) is enabled by 
taking strobe 1G low and input 1C high. The other 4-!ine output 
section (2Y0, 2Y1, 2Y2, 2Y3) is enabled by taking both strobe 
2G and input 2C low. Note that the separate enable lines permit the 
user complete flexibility in decoding at either or both of the out- 
put sections. The strobe also permits cascading and allows disabling 
of the circuits until the addressing transients have passed. 

When demultiplexing, the serial data is applied to the data inputs 
1C and 2C and distribution to the outputs Is controlled by the A 
and B select inputs. Again, the separate strobe inputs, 1G and 2G, 
permit demultiplexing to occur at either or both output sections, 
and cascading. 

Any of these circuits may also be used as a 3-line to 8-line decoder 
or a 1-llne to 8-llne demultiplexer. 

When used as a decoder, data Inputs 1C and 2C are connected to- 
gether and serve as the third (C) select line. The strobes are also 
connected together and are used for enabling and/or cascading. 

When used as a demultiplexer, the common strobe line serves as 
the data input. 



DUAL 2-LINE TO 4-LINE DECODER/1- 
TO 4-LINE DEMULTIPLEXER 



S54155, N74155, S54156, N74156 

7V0 2V1 2V2 2V3 




ENABLE/DATA 



a^LINE TO 8-LINE DECODER/1- 
TO 8-LINE DEMULTIPLEXER 

^4155, N74155, S54156, N74156 



2V0 2V12V22V3 




ADORESS-SELECT 
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sinnotiEs 



QUADRUPLE 2-INPUT DATA 
SELECTOR/MULTIPLEXER 



S54157-B,F,W • N74157-B.F* S54158-B,F,W • N74158-B,F 



DIGITAL 54/74 TTL SERIES 



DESCRIPTION 

The S54157/N74157 and S54158/N74158 are identical with the 
exception of the S54158/N74158 being inverted. These devices are 
logical implementations of a four-pole two-position switch, with 
the position of the switch being set by the logic levels supplied to 
the one select input. Both assertion and negation outputs are 
provided. The enable input (E) is active low. When it is not acti- 
vated the negation output is high and the assertion output is low 
regardless of all other inputs. The devices provide the ability, in one 
package, to select four bits of either data or control from two 
sources. By proper manipulation of the inputs, it can generate four 
functions of two variables with one variable common. Thus any 
number of random topic elements used to generate unusual truth 
tables can be replaced. All outputs are low when disabled (enable 
high). Both inputs and outputs are buffered. 



PIN CONFIGURATION 



S54157 

S54158 
N74157 
N74158 





B,F,W PACKAGE 

VCC EN « 48 4V 3A 38 3» 

nnnnnnnn 








A 










r- 








1 1 1 1 1 1 






UUUUUUUU 





S54/N74157 
TRUTH TABLE 



S54/N74158 



INPUTS 


OUTPUT 
Y 


STROBE 


SELECT 


A 


B 


H 


X 


X 


X 


L 


L 


L 


L 


X 


L 


L 


L 


H 


X 


H 


L 


H 


X 


L 


L 


L 


H 


X 


H 


H 





TRUTH 


TABLE 






INPUTS 


OUTPUT 
Y 


STROBE 


SELECT 


A 


B 


H 


X 


X 


X 


H' 


L 


L 


L 


X 


H 


L 


L 


H 


X 


L 


L 


H 


X 


L 


H 


L 


H 


X 


H 


L 



LOGIC DIAGRAM 
S54/N74157 

1A O '" 1-^ 


10 O ''' 


LOGIC DIAGRAM 
S54/N74158 

1 — N 


ID o'" 




r'-^^r^o '%- 


(31 




P-J-l^r-^ 


-1 — V r-L-^ 


-1 — \ H-^ 


-A n '" 




; 


o^^ 


7- O '" 






o-^^ 


-B n '*' 








7R O '°' 












^^^•-^^i-^o '" ^v 






=L->~L_r-. '''„,.. 


— 1 — s H-^ 


. — . r4 ^ 


(111 




, 


^D-^^ 


" o'"' 






^^y-r^ 


(101 








(10) 












^I^D^^" 






?<>c> — ^■' 


(14) 




" 


^--)_r^ 


.. I"l 






o-^^ 


(131 






V,.... 


(13) 






~l ^ 1 






— 1 / 1_^-^ {121 






— 1 y 1— r— ^ (12) 

-f— N rD °*' 


_, — . H-^° ° "'^ 


SELECT Oi!i|>0- 

„(1SL 

STROBE O — — 


4>J 




^D-^^ 


SELECT Oii^|>0- 
^(16) 


[^ 




o-^^ 
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DIGITAL 54/74 TTL SERIES ■ S54157, N74157, S54158, N74a58 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N 
High Logic Level 
Low Logic Level 

Operating Free-Air Temperature, T^ 


S541 57/58 


N 74 157/58 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 

20 

10 

125 


4.75 



5 
25 


5.25 

20 
10 
70 


V 

°c 



ELECTRICAL CHARACTERISTICS (over operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S541 57/58 


N74157/58 


UNIT 


MIN 


TYP** 


MAX 


MIN 


TYP»* 


MAX 


V|H High-level input voltage 
V||_ Low-level input voltage 
V| Input clamp voltage 

Vqh High-level output voltage 

Vol Low-level output voltage 

Input current at maximum 
' input voltage 
l|)^ High-level input current 
l|l_ Low-levellnput current 

Short-circuit output 
OS current''' 
Ice Supply current 


Vcc = MAX, l|=-12mA 
Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loH= -800mA 
Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loL^ISmA 

Vcc = MAX, V| = 5.5V 
Vcc = MAX, V| = 2.4V 
Vcc = MAX, V| = 0.4V 

Vcc = MAX 
Vcc = MAX 


2 
2.4 

-20 


30 


0.8 
-1.5 

0.4 

1 

40 
-1.6 

-55 

48 


2 
2.4 

-18 


30 


0.8 
-1.5 

0.4 

i 

40 
-1.6 

-55 

48 


V 
V 
V 

V 

V 

mA 

mA 

mA 
mA 
mA 




SWITCHING CHARACTERISTICS, Vqq = 5V, T^ = 25°C, N = 10 



PARAMETER 


FROM 


TO 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*PHL 


Data 


Output 






9 


14 


ns 


tPLH 


Data 


Output 


CL = 15pF, Rl=400 




9 


14 


ns 


tPHL 


Enable 


Any Output 






14 


21 


ns 


tPLH 


Enable 


Any Output 






13 


20 


ns 


tPHL 


Select 


Any Output 






18 


27 


ns 


tPLH 


Select 


Any Output 






15 


23 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
** All typical values are at Vqq = 5V, T^ = 25 C. 
t Not more than one output should be shorted at a time. 
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SigilDtiES 



SYNCHRONOUS 4-BIT COUNTER 



SS4160-8,F,W * SS4161-B,F,W • S64162-B,F,W • S64163-B,F,W 
N74160-B,F • N74161-B,F • N74162~B,F • N74163~B,F 



DIGITAL 54/74 TTL SERIES 



S54160 
S54161 
S54162 
S54163 



N74160 
N74161 
N74162 
N74163 



DESCRIPTION 

These synchronous, presettable counters feature an internal carry 
look-aheac;! for application in high-speed counting schemes. The 

554160, S54162, N74160, and N74162 are decade counters and the 

554161, S54163, N74161, and N74163 are 4-bit binary counters. 
Synchronous operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the count-enable inputs and internal 
gating. This mode of operation eliminates the output counting 
spikes which are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the four J-K master- 
slave flip-flops on the rising (positive-going) edge of the clock input 
waveform. 



All inputs are diode-clamped to minimize transmission-line effects, 
thereby simplifying system design. A full fan-out to ten normalized 
Series 54/74 loads is available from each of the outputs in the low- 
level state. A fan-out to 20 normalized Series 54/74 loads is provided 
in the high-level state to facilitate connection of unused inputs 
and power dissipation is typically 325 milliwatts. 



PIN CONFIGURATION 



B.F.W PACKAGE 



Vcc «JTFUT Qa Qb Oc <^ T LOAD 

nnnnnnnn 














- 






r- 


SiSTl"* 0. "C Op^NABL 

CL6AH LOAD 

ENABL 














UUUUUUUU 

t 3 3 4 t < 7 8 
CU6AB CLOCK , A B C , ENABLE OND 



DATA INPUTS 



LOGIC DIAGRAM 



S54160/N74160 SYNCHRONOUS DECADE COUNTERS 

(S54162/N74162 synchronous decade counters are similar; however 
the clear is synchronous as shown for the S54163/N74163 binary 
counters). 







CLOCK DATA D 
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DIGITAL 54/74 TTL SERIES ■ S54/N74160, S54/IM74161, S54/N74162, S54/N74163 



LOGIC DIAGRAM (Cont'd) 



S54163/N74163 SYNCHRONOUS BINARY COUNTERS 

S54161/N74161 synchronous binary counters are similar; however 
the clear is asynchronous as shown for the S54160/N74160 decade 
counters). 







ft 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N: High logic level 

Low logic level 
Input Clock Frequency, fj-iod^ 
Width of Clock Pulse, t^(g,ock) 
Width of Clear Pulse, t^icgar) 
Setup Time, tjgjjjp: Data Inputs, A,B,C,D 

Enable P 

Load 

Clear 
Hold Time at any Input, t^yo^^ 
Operating Free-Air Temperature, T^ 


S54160, S54161 
854162,854163 


N74160, N74161 
N74162, N74163 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


25 
20 
15 
20 
15 
20 


-55 


5 
25 


5.5 
20 
10 
25 

. 125 


4.75 


25 
20 
15 
20 
15 
20 




5 
25 


5.25 
20 
10 
25 

70 


V 

MHz 
ns 
ns 

ns 

ns 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise specified) 



PARAMETER 


TEST CONDITIONS* 


854160,854161 
854162,854163 


N74160,N74161 
N74162,N74163 


UNIT 


MIN 


TYP»* 


MAX 


MIN 


TYP*» 


MAX 


V|H High-level input voltage 
VjL Low-level input voltage 
V| Input clamp voltage 

Vqh High-level output voltage 

Vql Low-level output voltage 

Input current at maximum 
' input voltage 

High-level Clock or enable T 
IH input current Other inputs 
Low-level Clock or enable T 
"- input current Other inputs 
'OS Short-circuit output current''' 

Supply current, all outputs high 
'CCL Supply current, all outputs low 


Vcc = MAX, 

Vcc = MAX, l|=-12mA 
Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loH= -800mA 
Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loL = ''6mA 

Vcc = MAX, V| = 5.5V 

Vcc = MAX, V| = 2.4V 

Vcc = MAX, V| = 0.4V 
Vcc = MAX 

Vcc = MAX, See Note 3 
Vcc = MAX, See Note 4 


2 
2.4 

-20 


59 
63 


0.8 
-1.5 

0.4 

1 

80 
40 
-3.2 
-1.6 
-57 
85 
91 


2 

2.4 

-18 


59 
63 


0.8 
-1.5 

0.4 

1 

80 
40 
-3.2 
-1.6 
-57 
94 
101 


V 
V 
V 

V 

V 

mA 

mA 

mA 

mA 
mA 
mA 
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DIGITAL 54/74 TTL SERIES ■ S54/N74160, S54/N74161, S54/N74162, S54/N74163 



SWITCHING CHARACTERISTICS, Vqc = 5V, Ta = 25°C, N = 


10 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^max Maximum input clocl< frequency 




25 32 




MHz 


Propagation delay time, low-to-high-level 
tpi i_l 

carry output from clock 




23 


35 




Propagation delay time, high-to-low-level 

tpLJ 1 

carry output from clock 




23 


35 




Propagation delay time, low-to-high-level 

tpi LJ 

Q output from clock 

Propagation delay time, high-to-low-level 

tpLI 1 

Q output from clock 


Cl = 15pF, RL = 400n 


13 
15 


20 
23 


ns 


Propagation delay time, low-to-high-level 
tpi |_i 

carry output from enable T 




8 


13 




Propagation delay time, high-to-low-level 
tpiii 

carry output from enable T 




10 


15 




Propagation delay time, high-to-low-level 
tp|_i 1 

Q output from clear 




20 


30 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at Vqq = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 



NOTES: 

3. IccH '* measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 

4. If-Qi is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 

TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES FOR 54161, 74161, 54163, 74163 SYNCHRONOUS BINARY COUNTERS 



Illustrated below is the following sequence; 

1. Clear outputs to zero. 

2. Preset to binary twelve. 

3. Count to thirteen, fourteen, fifteen, zero, one, and two. 

4. Inhibit. 



-Li 



(ASYNCHRONOUS) 



i_r 



_r 
_r 



-rLriru~iJnjTJTJij"ij~Ln_n_r 
ijn_h_rLrijnjn_riJT_rTJ~LrLrxj" 

in \ r 
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DIGITAL 54/74 TTL SERIES ■ S54/N74160, S54/N74161. S54/74162, S54/N74163 



TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES FOR 54160, 54162, 74160, 74162 SYNCHRONOUS BINARY COUNTERS 



Illustrated below is the following sequence: 

1. Clear outputs to zero. 

2. Preset to BCD seven. 

3. Count to eight, nine, zero, one, two, and three. 

4. Inhibit. 






"L_r 



_r 



"_r 



i~L4TfijTj"Lri_ri_rLrLrLrLj 
i|"Lpqnxi_Jij~LJi_ri_rLJT_r^ 
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DIGITAL 54/74 TTL, MSI SERIES ■ S54160, S54162, N74160, N74162 



PARAMETER MEASUREMENT INFORMATION 




1 I (8m No 



WAVEFORMS 



NOTES: 

A. The input pulses are supplied by a generator having the following characteristics: t^ < 10ns; t^ < 10ns. PRR < 1 IVIHz, duty cycle < 50%, 
Zqu^ w 50n. Vary PRR to measure f^nax" 

B. Outputs Qp and carry are tested at t^^.,Q for theS54160, S54162, N74160, and N74162, and at t^+^g for theS54161, S54163, N74161, 
and N74163, where t^ is the bit time when all outputs are low. 




~\ur\zjf: 



8B4Ha,N741« 



\: \h 



\ 



VOLTAOI WAVironMI 



1/ 

-/ 



NOTES: 

A. The input pulses are supplied by a generator having the following characteristics: t^. < 10ns; t.^ < 10ns; PRR < 1 MHz, duty cycle < 50%; 

Z .. » 50n. 
out -'"*'• 

B. Enable P and enable T setup times are measured at t = 0. 
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DIGITAL 54/74 TTLSERIES ■ S54/N74160, S54/N74161, S54/N74162, S54/N74163 



TYPICAL APPLICATIONS 



MUST BE (■ 

HiaH< 

TO COUNT I, 



J. I I I I 



LOAD 

Cep 

r 74160 SERIES „, 

•^ET COUNTER "< 

CLOCK 

CLEAR °A °B °C °D 



? I I I I 



A I I I I 



LOAD ABC 

Cep 

r 74160 SERIES „, 

■^ET COUNTER "' 

CLOCK 

CLEAR °A °B °C °D 



? I I I I 



A I I I I 



LOAD A B C D 



J. I I I I 



LOAD A B C D 



? I I I I 



ANN 



LOAD A B C D 



Qa 0„ Or Q| 



'A "B "C "D 



TTTT 



MULTISTAGE SYNCHRONOUS COUNTER EXPANSION 



JST BE (— 

HIGH< 
:OUNT I*.— 



LOAD ABC 



J. I I I I 



Oa Or On On 



TT 



J. I I I I 



LOAD A B C D 



CLEAR Qa Qb Qq Qp 



till 



A I I 



7 I I I I 



^ I I I I 



LOAD A B C O 



CLEAR ^A °B °C ^D 



7 I I I I 



HIGH SPEED MULTISTAGE SYNCHRONOUS COUNTER EXPANSION 



PROGRAM WITH 9'S COMPLEMENT 









































































































































1 




J 






Vcc 


\ 














\ 














\ 






















MUST BE (■ 

HIGH^ 


LOAD A B C D 

Cjp 

C„, 74160/162 RC 

El DECADE COUNTER 
CLOCK 
CLEAR °A °B °C °D 






LOAD A B C D 

Cjp 

r 74160/162 RC 

ET DECADE COUNTER 
CLOCK 
CLEAR "a Or °C Od 




LOAD A B C D 

Cgp 

C„ 74160/162 RC 

ET DECADE COUNTER 
CLOCK 
CLEAR °A Ob °C Od 


L 


load a b c d 
Cep 

Cer 74160/162 RC 

" DECADE COUNTER 
CLOCK 
CLEAR °A Or °C °D 




LOAD A 8 C D 

Cep 

CcT 74160/162 RC 

■^ DECADE COUNTER 
CLOCK 
CLEAR "a °B °C °D 


1/4 7400 






r 




r- 








- 








XJ^ 






TIM 








f 1 1 1 I 






f 1 1 1 1 






t 1 1 M 






t 1 1 1 1 







































MULTISTAGE SYNCHRONOUS PROGRAMMABLE DECADE COUNTER 



PROGRAM WITH TS COMPLEMENT 



JST BE /•— 

HIGH \ 
:OUNT L— 



MUSTE 
HIG 
TO COUNT ' 



C 74161/163 RC 

^^ BINARY COUNTER 
CLOCK 
CLEAR "a Qb °C °D 



Q 74161/163 R( 

^^ BINARY COUNTER 

CLOCK 
CLEAR ^A ^B °C ^D 



LOAD A B C D 



„ 74161/163 RC 

ET BINARY COUNTER 



t I I I I 



Mill 



Ir 



LOAD A B C D 



"A "B QC "D 



t II I 



MULTISTAGE SYNCHRONOUS PROGRAMMABLE BINARY COUNTER 
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signotiEs 



8-BIT PARALLEL-OUT SERIAL 
SHIFT REGISTERS 



S54164-A,F,W • N74164-A,F 



DIGITAL 54/74 TTL SERIES 



S54164 
N74164 



DESCRIPTION 

These 8-bit shift registers feature gated serial Inputs and an asyn- 
chronous clear. The gated serial Inputs (A and B) permit complete 
control over Incoming data as a low at either (or both) input(s) 
inhibits entry of the new data and resets the first flip-flop to the low 
level at the next clock pulse. A high-level Input enables the other 
input which will then determine the state of the first flip-flop. Data 
at the serial inputs may be changed while the clock is high, but only 
information meeting the setup requirements will be entered. Clock- 
ing occurs on the low-to-high-level transition of the clock input. 

All inputs are diode-clamped to minimize transmission-line effects, 
and are buffered to represent only one Series 54/74 load which 
simplifies system design. Power dissipation is typically 21 milliwatts 
per bit. Maximum input clock frequency is typically 36 megahertz. 

The S54164 is characterized for operation over the full military 
temperature range of -55°C to 125°C; the N74164 is character- 
ized for operation from 0°C to 70°C. 

TRUTH TABLE 



PIN CONFIGURATIONS 





SERIAL INPUTS A AND B 






INPUTS 
ATt„ 


OUTPUT 
ATt„+1 




A B 


Qa 


H H 
L H 
H L 
L L 


H 

L 
L 

L 















W PACKAGE 










"cc ' Qm Qg Of Qe ' CL 


AR CLOCK 1 




n n n n n n n 




























Qh Qo °F Qe clear 








B Qa Qb Qc Qd 






















u u u u u u u 




1 A B 1 , Qa °a °C QO 1 OND 


SERIAL INPUTS OUTPUTS 




A,F PACKAGE 




' Qh Qq Qp Q 


CLEAR CLOCK 




n n n n n n n 








1 1 1 1 1 










Qh Oq Qp Qe clear 








B Qa Qb Qc Qp 






_i_ 1 1 1 1 






U U U U U U U 






. A B 


_j ,_9a _ Ob «C Oq , GNO 






= 


UTPUTS 













LOGIC DIAGRAM 













Qa 

1 




Qb 




Qc 




Qo 




Qe 

1 




Qp 




°Q 




Qh 






S °A 
R Sa 




s Qb 

R Qa 




S Qc 
R Sc 




S Qo 

CLOCK 

H Qo 




s Qe 

R 06 




S Qp 
R if 




s Qo 
R Oq 




s Oh 


— ' 


J 






-o 




r 




r 




-0 








-0 








-0 


k 


4* "^^ 












































r 
















' 








r 








r 




















T 




■ 
















1 




i 


:. 


^ 


[ 
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DIGITAL 54/74 TTL SERIES ■ S54164, !M74164 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 




S54164 


N74164 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N: 


High logic level 
Low logic level 






10 
5 






10 
5 




Input Clock Frequency, fdock 









25 







25 


MHz 


Width of Clock or Clear Input Pulse, t,^ 




20 






20 






ns 


Data Setup Time, tjg^^p 




15 






15 






ns 


Data Hold Time, t^^jj^ 


















ns 


Operating Free-Air Temperature, T^ 




-55 


25 


125 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over 


recommended operating free-air temperature range unless otherwise noted) 






PARAMETER 


TEST CONDITIONS* 


S54164 
MIN TYP*« 


MAX 


N74164 
MIN TYP»» 


MAX 


UNIT 


V|H 


High-level input voltage 




2 




2 




V 


V|L 


Low-level input voltage 






0.8 




0.8 


V 


V| 


Input clamp voltage 


Vqc = MAX, l|=-12mA 




-1.5 




-1.5 


V 


VOH 


High-level output voltage 


Vcc = MIN, V|H = 2V, 
Vn_ = 0.8V, Ioh = -'*00mA 


2.4 




2.4 




V 


Vol 
'i 


Low-level output voltage 

Input current at maximum 
input voltage 


Vcc = MIN, V,H.= 2V, 
V|L = 0.8V, Iql = 8mA 

VqC ^ ^^^- V| ° S-SV 




0.4 
1 




0.4 

1 


V 
mA 


l|H 


High-level input current 


Vcc = MAX, V, = 2.4V 




40 




40 


/ja 


l|L 


Low-level input current 


Vqc = MAX, V, =0.4V 




-1.6 




-1.6 


mA 


'os 


Short-circuit output 
current t 


^CC " 1^^^ 


-10 


-27.5 


-9 


-27.5 


mA 


'cc 


Supply current 


Vcc = MAX, V|(,|„,k) = 0.4V 
See Note V|(,|o,k) = 2.4V 


30 

37 


54 


30 
37 


54 


mA 



I 



SWITCHING CHARACTERISTICS, V^c = 5V, T;^ = 2S°C, N = 5 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 




Maximum input count frequency 


Cl = 15pF 


25 


36 




MHz 




Propagation delay time, high-to- 


Cl= 15pF 




24 


36 




*PHL 


low-level Q outputs from clear 










ns 




input 


Cl = 50pF 




28 


42 






Propagation delay time, low-to- 


Cl = 15pF 


8 


17 


27 




'PLH 


hlgh-level O outputs from clock 










ns 




input 


Cl = 50pF 


10 


20 


30 






Propagation delay time, high-to- 


Cl= 15pF 


10 


21 


32 




*PHL 


low-level Q outputs from clock 










ns 




input 


Cl = 50pF 


10 


25 


37 





• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
•• AM typical values are at Vqq = 5V, T^^ = 25°C. 
t Not more than two outputs should be shorted at a time. 



NOTE : Iqp is measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5V, applied to clear. 
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DIGITAL 54/74 TTL SERIES ■ S54164, N74164 



TYPICAL CLEAR, INHIBIT, SHIFT, CLEAR, AND INHIBIT SEQUENCES 









^ 


M 


INfUTS 




1 1 1 N 




1 ; 




■TjnjTjnjnjnjnjijnjnjnjiiriJ~ijn_rL 


- -i 


1 1 1 1 






1 1 [ 1 






1 III : 






1 1 1 1 ; 


r. ' 




1 III 






1 1 ; 


o„--! 1 1 1 


Oh ~n 


n 

1 



PARAMETER MEASUREMENT INFORMATION 




A. The pulse generators have the following characteristics: t^. < 10ns, t^ < 10ns, duty cycle < 50%, Z^^^^ » 50n. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1N3064. 

D. Q^ output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence. 

E. Outputs are set to the high level prior to the measurement of tp|^|_ from the clear input. 
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siqnGtiBS 



PARALLEL-LOAD 8-BIT SHIFT REGISTER 



DESCRIPTION 

The S54165 and N74165 are 8-bit serial shift registers that shift 
data to the right when clocked. Parallel-in access to each stage is 
made available by eight individual direct data inputs which are en- 
abled by a low level at the shift/load input. These registers also 
feature gated clock inputs and complementary outputs from the 
eighth bit. 

Clocking is accomplished through a 2-input positive-NOR gate, 
permitting one input to be used as a clock-inhibit function. Hold- 
ing either of the clock inputs high inhibits clocking, and holding 
either clock input low with the load input high enables the other 
clock input. The clock-inhibit input should be changed to the high 
level only while the clock input is high. Parallel loading is inhibited 
as long as the load input is high. When taken low, data at the par- 
allel inputs are loaded directly into the register independently of 
the state of the clock. 

All inputs are diode-clamped to minimize transmission-line effects, 
thereby simplifying system design. Power dissipation is typically 210 
milliwatts and maximum input clock frequency is typically 26 meg- 
ahertz. The S54165 is characterized for operation over the full mili- 
tary temperature range of -55°C to 125°C; the N74165 is char- 
acterized for operation from 0°C to 70°C. 

LOGIC DIAGRAM 



S54165-B,F,W • N74165-B, F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S54165 
N74165 



B,F,W PACKAGE 


PARALLEL INPUTS 




^CC INHIBIT D C B A INPUT ^H 


16 IS 14 13 12 11 10 9 




nnnnnnnn 








1 




























INHIBIT IN 












r- 


SHIFT/LOAD Qh 














CLOCK E F Q H '^H 
























Uuuuuuuu 




SHIFT/ CLOCK E F Q H OUTPUT QNO 





PARALLEL INPUTS 



4 



tJ 



SJ 



n 




a 



a 




a 



OJ 



QJ 



i 




^ 
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DIGITAL 54/74 TTL SERIES ■ S54165, N74165 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 




S54165 


N74165 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N: 


High logic level 
Low logic level 






20 
10 






20 
10 




Input Clock Frequency, fcjock 









20 







20 


MHz 


Width of Clock Input Pulse, t^(g|og^| 




25 






25 






ns 


Width of Load Input Pulse, t^(ioad) 




15 






15 






ns 


Clock-Enable Setup Time, t^g^up 




30 






30 






ns 


Parallel Input Setup Time, t^g^^p 




10 






10 






ns 


Serial Input Setup Time, t^g^^p 




20 






20 






ns 


Shift Setup Time, t^gj^p 




45 






45 






ns 


Hold Time at any Input, tf^^i^j 


















ns 


Operating Free-Air Temperature, T^ 




-55 


25 


125 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 







, 


SS416S 


N74165 






PARAMETER 


TEST CONDITIONS 


MIN 


TYp; 


MAX 


MIN 


typ: 


MAX 


UNIT 


V|H 


High-level input voltage 




2 






2 






V 


V|L 


Low-level input voltage 








0.8 






0.8 


V 


V| 


Input clamp voltage 


Vcc " ^^^' 'l " "''2 "™A 






-1.5 






-1.5 


V 


Vqh 


High-level output voltage 


Vcc = MIN, V,H = 2 V, 
V,L = 0.8 V, Iqh = -800 mA 


2.4 






2.4 






V 


Vol 
1, 


Low-level output voltage 
Input current at maxiniium 


VCC " '^"^' '^'iH'^V, 
V|L = 0.8 V, loL= 16 mA 






0.4 






0.4 


V 




input voltage 


Vcc " ^^^' V| " S-5V 






1 






1 


mA 




High-level input Load Input 








80 






80 




'iH 
III 


current Other inputs 
Low-level input Load input 


Vcc = MAX, V, = 2.4 V 
Vcc ° ^^^' V| " °'* V 






40 
-3.2 






40 
-3.2 


mA 




current Other inputs 






-1.6 






-1.6 


mA 


'OS 


Short-circuit output current t 


Vcc " "^^^ 


-20 




-55 


-18 




-55 


mA 


'cc 


Supply current 


Vqq = MAX, See Note 




42 


63 




42 


63 


mA 



SWITCHING CHARACTERISTICS, Vqq - 5 V, T^ - 25° C, N 



10 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


max 

Vlh 
Vhl 


Load 


Any 




20 


26 
21 
27 


31 
40 


MHz 
ns 


*PLH 
^PHL 


Clock 


Any 


Cl= 15 pF, RL = 400n, 




16 
21 


27 
34 


ns 


*PLH 

*phL 


H 


Qh 






11 
24 


20 

36 


ns 


Vlh 

*PHL 


H 


Qh 







18 
18 


27 
27 


ns 



NOTE : With the outputs open, clock inhibit and shift/load at 4.6 V, and a clock pulse applied to the clock input, Iqq is measured first with 
the parallel inputs at 4.5 V, then with the parallel inputs grounded. 

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

• All typical values are at Vq^ = 5 V, T;^= 25°C. 

t Not more than one output should be shorted at a time, 
^max ~ Maximum input count frequency 
tpi H = Propagation delay time, low-to-high-level output 
*PHL — Propagation delay time, high-to-low-lovel output 
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8-BIT SHIFT REGISTER 



S54166-B,F,W • N74166-B,F 



DIGITAL 54/74 HL SERIES 



S54166 
N74166 



DESCRIPTION 

These 8-bit shift registers are compatible with most other TTL, 
DTL, and MSI logic families. All inputs are buffered to lower the 
drive requirements to one normalized Series 54/74 load, and input 
clamping diodes minimize switching transients to simplify system 
design. IVIaximum input clock frequency is typically 35 megahertz 
and power dissipation is typically 360 mW. 

All Series 54 devices are characterized for operation over the full 
military temperature range of -55°C to 125°C. Series 74 devices 
are characterized for operation from 0°C to 70°C. 
These parallel-in or serial-in, serial-out shift registers have a com- 
plexity of 77 equivalent gates on a monolithic chip. They feature 
gated clock inputs and an overriding clear input. The parallel-in 
or serial-in modes are established by the shift/load input. When 
high, this input enables the serial data input and couples the eight 
flip-flops for serial shifting with each clock pulse. When low, the 
parallel (broadside) data inputs are enabled and synchronous loading 
occurs on the next clock pulse. During parallel loading, serial data 
flow is inhibited. Clocking is accomplished on the low-to-high-level 
edge of the clock pulse through a two-input positive NOR gate 
permitting one input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high inhibits clocking; 
holding either low enables the other clock input. This, of course, 
allows the system clock to be free-running and the register can be 
stopped on command with the gate input. The clock-inhibit input 
should be changed to the high level only while the clock input is 
high. A buffered, direct clear input overrides all other inputs, 
including the clock and sets all flip-flops to zero. Average power 
dissipation per gate is typically 4.7 mW. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 



B,F,W PACKAGE 



VCC LOAD H Oh '"o F E 'clEAB 

1> IB 14 13 12 11 10 • 



r 


1 


n n n n n n n 
























r- 


SHIFT/ H Oh P E 
LOAD 

SERtAL INPUT CLEAR 
A B C D INHIBIT CLOCK 


>■ 




















u 


u u u u u u 

2 3 4 16 7 
A a C CLOCK CLOCK 


u 

• 

OND 



PARALLEL INPUTS 
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RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N: High logic level 

Low logic level 
Input Count Frequency, f^gyrit 
Width of Clock or Clear Pulse, t^ 
Mode-Control Setup Time, t^^^j 
Data Setup Time, tjgjyp 
Hold Time at any Input, t|^Q|jj 
Operating Free-Air Temperature, T^ 


8541 66 


N74166 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


20 
30 
20 


-55 


5 
25 


6.5 
20 
10 
25 

125 


4.75 



20 

30 

20 






5 
25 


5.25 
20 
10 
25 

70 


V 

MHz 
ns 
ns 
ns 
ns 
°C 



ELECTRICAL CHARACTERISTICSIover recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S54166 


N74166 


UNIT 


V|H 


High-level input voltage 






MIN 


TYP; 


MAX 


MIN 


TYp; 


MAX 


2 






2 






V 


V|L 


Low-level input voltage 










0.8 






0.8 


V 


V| 


Input clamp voltage 


Vcc = MAX, 


l| = -12mA 






-1.5 






-1.5 


V 


VOH 


High-level output voltage 


V|L = 0.8V, 


V,H=2V, 
'oh =-800juA 


2.4 






2.4 






V 


Vol 
i| 


Low-level output voltage 

Input current at maximum 
input voltage 


Vqc = MIN, 
V|L = 0.8V, 

Vqc = MAX, 


V,H = 2V, 
IOL= 16mA 

V| =5.5V 






0.4 
1 






0.4 

1 


V 
mA 


'IH 


High-level input current 


Vqc = MAX, 


V| =2.4V 






40 






40 


HA 


'IL 


Low-level input current 


Vcc ° I^A^' 


V| = 0.4V 






-1.6 






-1.6 


mA 


'os 


Short-circuit output 
current^ 


Vcc " ^^^ 




-20 




-57 


-18 




-57 


mA 


'cc 


Supply current 


Vcc " '^^^' 


Table Below 




72 


104 




72 


116 


mA 



SWITCHING CHARACTERISTICS, V^c - 5V, T 


/^-25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max Maximum input count frequency 




25 


35 




MHz 


Propagation delay time, high-to- 






23 
20 


35 
30 




f^L low-level output from clear 

Propagation delay time, high-to- 


Cl=15pF, RL = 400n 


8 




PHL low-level output from clock 






Propagation delay time, low-to- 




8 


17 


26 




^^^ high-level output from clock 







* For conditions shown as IVIIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable 
device type. 
*• All typical values are at V^f, = 5V, T. = 25°C. 
^ Not more than one output should be shorted at a time. 



TEST CONDITIONS FOR \(^ (all outputs are open) 











TYPE 


APPLY 4.5V 


FIRST GROUND, 
THEN APPLY 4.5V 


GROUND 




S54166, N74166 


Serial Input 


Clock 


All other inputs 
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4x4 REGISTER FILE 



S54170-B,F,W • N74170-B,F 



DIGITAL 54/74 TTL SERIES 



S54170 
N74170 



DESCRIPTION 

The 54170 and 74170 MSI 16-blt TTL. register files incorporate 
the equivalent of 98 gates on a monolithic chip. The register file 
is organized as 4 words of 4 bits each and separate on-chip 
decoding is provided for addressing the four v\/ord locations to 
either write-in or retrieve data. This permits simultaneous writing 
into one location and reading from another word location. 

Four data inputs are available which are used to supply the 4-bit 
word to be stored. Location of the word is determined by the 
write address inputs A and B in conjunction with a write-enable 
signal. Data applied at the inputs should be in its true form. That 
is, if a high-level signal is desired from the output, a high-level is 
applied at the data input for that particular bit location. The 
latch inputs are arranged so that new data will be accepted only 
if both internal address gate inputs are high. When this condition 
exists, data at the D input is transferred to the latch output. 
When the write enable input, G^/y is high, the data inputs are 
inhibited and their states can cause no change in the information 
stored in the internal latches. When the read enable output, Gpf , 
is high, the data outputs are inhibited and remain high. 

The individual address lines permit direct acquisition of data 
stored in any four of the latches. Four individual decoding gates 



are used to complete the address for reading a word. When the 
read address is made in conjunction with the read-enable signal, 
the word appears at the four outputs. 

This arrangement— data-entry addressing separate from data-read 
addressing and individual sense line— eliminates recovery times, 
permits simultaneous reading and writing, and is limited in speed 
only by the write time (45 nanoseconds maximum) and the read 
time (35 nanoseconds maximum). The register file has a non- 
destructive readout in that data is not lost when addressed. 

All inputs are buffered to lower the drive requirements to one 
normalized Series 54/74 load, and input-clamping diodes mini- 
mize switching transients to simplify system design. High-speed, 
double-ended AND-OR-INVERT gates are employed for the read- 
address function and drive high-sink-current, open-collector out- 
puts. Up to 256 of these outputs may be wire-AND connected for 
increasing the capacity up to 1024 words. Any number of these 
registers may be paralleled to provide n-bit word length. 

Power dissipation is typically 500 mW total or 5 mW per gate. 
The 54170 is characterized for operation over the full military 
temperature range of -55°C to 125°C; the 74170 is characterized 
for operation from C to 70° C. 




LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ S54170, N74170 



PIN CONFIGURATION 









B,F,W, PACKAGE 

WRITE SELECT ENABLES OUTPUTS 






DATA ' " ' ' ' 
Vcc ID A B WRITE READ 1Q 20 








1 1 1 1 1 1 










r- 


ID Wa Wa at, a„ iq 

20 20 
30 40 Rj R» m 30 


— 




1 1 1 1 1 1 






4jLiJLILJliJLiJULLJ 

20 3D 4D B A 4Q 30 GND 






DATA HEAD SELECT OUTPUTS 









RECOMMENDED OPERATING CONDITIONS 





54170 


74170 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage Wqq 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Low-level output current, Iql 






16 






16 


mA 


Width of write-enable or read-enable pulse, t^^ 


25 






25 






ns 


data input with respect to 
write enable, tsetup(D) 


10 






10 






ns 


Setup times, high- or low-level data write select with respect to 
(See Note 1 ) write enable, tsetup(W) 


15 






15 






ns 


read select with respect to 
read enable, tsetup(R) 


5 






5 






ns 


data input with respect to 
write enable, thold(D) 
















ns 


Hold times, high- or low-level data write select with respect to 
(See Note 2) write enable, thold(W) 


5 






5 






ns 


read select with respect to 
read enable, thoid(R) 


5 






5 






ns 


Latch time for new data, tjatch (See Note 3) 


25 






25 






ns 


Operating free-air temperature range, T/^ 


-55 


25 


125 





25 


70 


°C 



NOTES: 

1. Setup time is the Interval Immediately preceding the negative-going edge of the enable pulse during which Interval the data or 
address to be recognized must be maintained at the Input to ensure Its recognition. 

2. Hold time Is the interval immediately following the positive-going edge of the enable pulse during which Interval the data or 
address to be recognized must be maintained at the input to ensure its continued recognition. 

3. Latch time Is the time required for the internal output of the latch to assume the state of new data. See Figure 1. This Is Important only 
when attempting to read from a location Immediately after that location has received new data. 
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONSt 


MIN 


TYPt 


MAX 


UNIT 


V|H 


High-level input voltage 




2 






V 


V|L 


Low-level input voltage 








0.8 


V 


V| 


Input clamp voltage 


Vcc=MIN, l| = -12mA 






-1.5 


V 


'OH 


High-level output current 


Vcc=M'N, Vo = 5.5V 






30 


mA 


Vol 


Low-level output voltage 


Vcc=MIN, V|L = 0.8V, 
lOL" 16 mA 






0.4 


V 


ii 


Input current at maximum input voltage 


Vcc - MAX, V| = 5.5 V 






1 


mA 


l|H 


High-level input current 


Vcc " MAX, V| = 2.4 V 






40 


ma 


l|L 


Low-level input current 


Vcc - MAX, V| = 0.4 V 






-1.6 


mA 


Ice 


Supply current 


Vcc -MAX, 54170 
see Note 6 74170 




125 1 
125$ 


140 
150 


mA 
mA 




^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
^Typical power dissipation shown is an average for 50% duty cycle at V^c " 5 V, T^ - 25°C. 

NOTE 6: 

Maximum \qq Is guaranteed for the following worst-case conditions: 4.5 V Is applied to all data Inputs and both enable inputs, all 
address inputs are grounded, and all outputs are open. 



SWITCHING CHARACTERISTICS, Vcc = 5 V, Ta = 25^C 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time, low-to- 
tp|_H high-level output, from read 
enable to any Q 

Propagation delay time, high-to- 
*PHLq low-level output, from read 
enable to any Q 


Cl=15pF, Rl = 40012 
CL = 15pF, RL = 400n 




10 
20 


15 
30 


ns 
ns 



LOGIC 



WRITE FUNCTION TABLE (SEE NOTES A, B, AND C) 


WRITE INPUTS 


WORD 


Wb Wa Gw 


12 3 


L L L 


Q=D Qn Qn Qn 


L H L 


Qn Q=D Qn Qn 


H L L 


Qn Qn Q=D Qn 


H H L 


Qn Qn Qn Q=D 


X X H 


Qn Qn Qn Qn 



READ FUNCTION TABLE (SEE NOTES A AND D) 


READ INPUTS 




OUTPUTS 




Rb Ra Gr 


1Q 


2Q 3Q 


4Q 


L l. L 


W0B1 


W0B2 W0B3 


W0B4 


L H L 


W1B1 


W1B2 W1B3 


W1B4 


H L L 


W2B1 


W2B2 W2B3 


W2B4 


H H L 


W3B1 


W3B2 W3B3 


W3B4 


X X H 


H 


H. H 


H 



NOTES: 

A. H = high level, L = low level, X = irrelevant 

B. (Q •« D) ~ The four selected internal flip-flop outputs will assume the states applied to the four external data inputs. 

C. Qn ■= No change. 

D. W0B1 = The first bit of word 0, etc. 
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DIGITAL 54/74 TTL SERIES ■ S54170, N74170 



SWITCHING CHARACTERISTICS 




VOLTAGE WAVEFORMS 



WRITE SELECT INPUT . 
WaOHWb !/ 
(NOTE Al •*■ 








• 




1 


- 




"^" 




"SETUPIWI •■I 

1 

ID. 20. 3D. OR 40 \/ 

-'- '7'. 


1 

»-| '■« 'HOLDIWl 

1 

.., 1 




1 
1 


- 




Hi- 




'SETUPIDI *-| 


»-l !■* 'HOIOIDI 

1 1 




WRITEENABLE ^ 
INPUT ^^^ 

READ-SELECT INPUT 

ra or Ra 

(NOTE A) 


Jr _____ 






"tLATCH 
(NOTE C 






1 /■ " " V 

y V 

I.6V * \ 1.5V 

A \ 








'SETUPIRl 


— »i f-«— — ^ ]•*— 'HOLOIRI 




READENABLE 








LBV*- ■* 1.BV 




f>«— "PHU— B-t p«— t,LH-^'| 




OUTPUT 








~~\^je:. 









NOTES: 

A. Hign-level inputs are illustrated; however, low-level setup and hold times are the same. 

B. Waveforms are supplied by generators with the following characteristics: PRR < 1 1VIHz, Zqut * 500, duty cycle < 50%, 
tr < 10ns, tf = 10ns. 

C. This applies only when reading from a location immediately after that location has received new data. 
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QUADRUPLE D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS 



DESCRIPTION 

These monolithic, positive-edge-triggered flip-flops utilize TTL 
circuits to implement the D-type flip-flop logic. Information at 
input D is transferred to the Q output on the positive-going edge 
of the clock pulse. Clock triggering occurs at a voltage level of the 
clock pulse and is not directly related to the transition time of the 
positive-going pulse. When the clock input is at either the high or 
low level, the D-input signal has no effect. 

These circuits are fully compatible for use with most TTL or DTL 
circuits. A full fan-out to 10 low logic-level loads and 20 high- 
logic-level loads is available from each of the outputs. This sim- 
plifies system design by allowing unused inputs to be tied to 
driven inputs. Maximum clock frequency is typically 25 
megahertz, with a typical power dissipation of 38 milliwatts per 
flip-flop. 



TRUTH TABLE 



tn = 
tn + 










INPUT 


OUTPUT 




tn 
D 


tn+1 
Q 


H 

L 


H 

L 


Bit tim 
1 = Bit 


e before clock pulse transition, 
time after clock pulse transition. 





S54175-B,F,W • N74175-B,F 



DIGITAL 54/74 TTL SERIES 



PIN CONFIGURATION 



S54175 
K74175 



B,F,W PACKAGE 



OUTPUTS 


INPUTS 


OUTPUTS 


T 


Vcc ' QD OD " D C ' ' QC QC ' CLC 

RRRRFlRRr 


[^ 


-^, 




r 


lock! 




^KDoI— 






°DCC 




^ I 


Ljy 


A ) 






.r-V 


I 1 












JdbC 


Ob| 




JQa 


QAr 




n"a 




1 1 






U [d liJ liJ LiJ UJ LJ L 

CLEAR Qa °A I I a B ^ ^ bs Qb , G 


J 


OUTPUTS 


INPUTS 


OUPUTS 



LOGIC DIAGRAM 



CLOCK 
CLEAR 







(16) - Vcc. PIN (81 ■ QND 



2-155 



DIGITAL 54/74 TTL SERIES ■ S54175, N74175 



RECOMMENDED OPERATING CONDITIONS 





54175 


74175 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vcc 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from High Logic 
each output, N Level 






20 






20 




Low Logic 
Level 






10 






10 




Input clock frequency, fdock 







25 







25 


MHz 


Width of clock or clear pulse, tyy 
(See Figure 1) 


20 






20 






ns 


Data setup time, tgetup 
(See Figure 1) 


20 






20 






ns 


Hold time thold 
(See Figure 1) 
















ns 


Operating free-air temperature, T^ 


-55 


25 


125 





25 


70 


°C 


Clear release setup, treiease 
(See Figure 1) 


25 






25 






ns 



ELECTRICAL CHARACTERISTICS (over operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONSl^ 


54175 


74175 


UNIT 


MIN 


TYPJ 


MAX 


MIN 


TYPt 


MAX 


V|H 


High-level input voltage 






2 






2 






V 


V|L 


Low-level input voltage 










0.8 






0.8 


V 


V| 


Input clamp voltage 


Vcc = MAX, 


l| = -12mA 






-1.5 






-1.5 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V|H = 2V, 
lOH =-800 M A 


2.4 






2.4 






V 


Vol 

"1 


Low-level output voltage 

Input current at maxi- 
mum input voltage 


Vcc = MIN, 
V|L = 0.8 V, 

Vcc = MAX, 


V|H=2V, 
Iql = 16 mA 

V| = 5.5V 






0.4 
1 






0.4 
1 


V 
mA 


l|H 


High-level Input current 


Vcc = MAX, 


V| = 2.4 V 






40 






40 


mA 


l|L 


Low-level input current 


Vcc = MAX, 


V| = 0.4 V 






-1.6 






-1.6 


mA 


'OS 


Short-circuit output 
current § 


Vcc = MAX 




-2a 




-57 


-18 




-57 


mA 


Ice 


Supply current 


Vcc = MAX 






















Notel 






30 


45 




30 


45 


mA 



§ Not more than one output should be started at a time. 

NOTE 1 : With all outputs open and 4.5V applied to all data and clear inputs, ICC is measured after 
a momentary ground, then 4.5V, is applied to clock. 
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DIGITAL 54/74 TTL SERIES ■ S54175, N74175 



SWITCHING CHARACTERISTICS, Vcc - 5 V, Ta - 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fmax 


Maximum input clocl< frequency 




25 


35 




MHz 


tPHL 


Propagation delay time, high-to- 
low-level output Q from clear 

Propagation delay time low-to- 


CL=15pF Rl = 400 




23 


35 


ns 


tPLH 


hlgh-level output Q from clear 
(54175,74175) 

Propagation delay time, hlgh-to- 






16 


25 


ns 


tPHL 


low-level output from clock 






21 


30 


ns 


tPLH 


Propagation delay time, low-to- 
high-level output from clock 






20 


30 


ns 



SWITCHING TIMES 




1 V 



t 



■ \- 



-'PHL-»| 



QUADRUPLE D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



■>|-« ^release ^ 

t^ (clock) mA 



I f^'hold"-! 

[*• *8etup -*-! I 



, , 'hold I 



^^_A^i/ 



v„ 



-'PLH H 



\ V,. 



- V„ 



Vn 



Vn 



NOTES: A. The input pulses are supplied by a generator having the following characteristics: tf < 10 ns, tf < 10 ns, PRR < 1 MHz, 
duty cycle < 50%, Zout= 50 fi. Vary PRR to measure fmax. 



FIGURE 1 
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8-BIT ODD/EVEN PARITY 
GENERATOR/CHECKER 



S54180-A,F,W • N74180-A,F 



DIGITAL 54/74 TTL SERIES 



DESCRIPTION 

The 54/74180 8-Bit Odd/Even Parity Generator/Checker is a TTL 
monolithic array featuring gating logic arranged to generate or check 
odd or even parity. 

LOGIC DIAGRAM 



PIN CONFIGURATIONS 



S54180 
N74180 









INPUTS " 


"o2-U No—, 


-0- 






^-r^ 




g}o<.^. 











W PACKAGE 



n n n n n 


n n 


vcc 






J 










INPUT INPUT EVEN 


J 




r 


-n 
















OND 


u u u u u 


tj u 



A,F PACKAGE 



n 


n n n n n 


n 


vcc 


1 1 1 1 1 








1 1 1 1 1 


QND 


u 


U U -U u u 


u 



TRUTH TABLE 

















INPUTS 


OUTPUTS 




2 OF I's AT 




EVEN 


ODD 


£ 


L 




THRU 7 








EVEN 


ODD 




EVEN 




1 





1 







ODD 




1 








1 






EVEN 







1 





1 






ODD 







1 


1 









X 




1 


1 












X 










1 


1 






X = irrelevant 











RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc S54180 

N74180 
Normalized Fan-Out from each Output, N: Logical 

Logical 1 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 


5 
5 


5.5 

5.25 

10 

20 


V 
V 
V 
V 
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwiscT noted) 



PARAMETER 


TEST CONDITIONS * 


MIN TYP** MAX 


UNIT 




Input voltage required to 










^ind) 


ensure logical 1 at any input 

terminal 

Input voltage required to 


Vcc = MIN 


2 




V 


Vin(O) 


ensure logical at any input 
terminal 


Vcc = MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


V|n(0) = 0-8VJ,oad = -800mA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vin(0) = 0.8V, l3i„k= 16mA 




0.4 


V 




Logical 1 level input current 


Vcc = MAX, Vi„ = 2.4V 




40 


mA 


'in(l) 


at each data input 


Vcc = MAX, Vi„ = 5.5V 




1 


mA 


'in(O) 


Logical level input current 
at each data input 


Vcc = MAX, Vi„ = 0.4V 




-1.6 


mA 




Logical 1 level input current 


Vcc = MAX, Vj- 2.4V 




80 


mA 


'in(l) 


at even or odd input 


Vcc = I^AX, Vi„ = 5.5V 




1 


mA 


'in(O) 


Logical level input current 
at even or odd input 


Vcc = MAX, Vjn = 0.4V 




-3.2 


mA 


'os 


Short-circuit output current''' 


S54180 
^CC = MAX ^^^^^^ 


-20 
-18 


-55 
-55 


mA 
mA 


'cc 


Supply current 


S54180 
N74180 


34 49 
34 56 


mA 
mA 



SWITCHING CHARACTERISTICS, V^c " 5V, T^ =■ 25°C, N = 10 



PARAMETER 



Vdl 
*pd0 



*P 

*pd1 

*pd0 

*pd1 

*pdO 

^^pdl 

VdO 

*pd1 

*pdO 



FROM 
(INPUT) 



Data 

Data 

Data 

Data 

Data 

Data 

Data 

Data 
Even or Odd 
Even or Odd 



TO 
(OUTPUT) 



Even 

Even 

Odd 

Odd 

Even 

Even 

Odd 

Odd 

2 Even or 2 Odd 

S Even or £ Odd 



TEST CONDITIONS 



Cl= 15pF, 
Cl = 15pF, 
Cl= 15pF, 
Cl= 15pF, 
Cl= IBpF, 
Cl=15pF, 
C|_= 15pF, 
Cl= 15pF, 
Cl=15pF, 
Cl= 15pF, 



RL = 400n 
RL = 400n 
RL = 400n 
RL = 400n 
RL = 400n 

Rl = 400n 

RL = 400n 
R|_ = 400n 
RL = 400n 

Rl= 40on 



TYP 



40 


60 


25 


38 


32 


48 


45 


68 


32 


48 


45 


68 


40 


60 


25 


38 


13 


20 


7 


10 




UNIT 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions of the applicable 
device type. 
•♦All typical values are at V^^^ = 5V, T^ = 25°C. 

Not more than one output should be shorted at a time. 
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HGH-SPEED ARmiMHIC LOGIC 



DESCRIPTION 

The 54181 and 74181 are high-speed arithmetic logic units (ALU)/ 
function generators which have a complexity of 75 equivalent gates 
on a monolithic chip. This circuit performs 16 binary arithmetic 
operations on two 4-blt words as shown in the function table. These 
operations are selected by the four function-select lines (SO, SI, S2, 
S3) and include addition, subtraction, decrement, and straight trans- 
fer. When performing arithmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to the mode control 
input (M). A full carry look-ahead scheme is made available in the 
54181/74181 for fast, simultaneous carry generation with a group 
carry propagate (P) and carry generate (G) for the 4 bits in the 
package. When used in conjunction with the 54182 or 74182 full 
carry look-ahead circuits, high-speed arithmetic operations can be 
performed. For example, the typical addition time for the 
54181/74181 is 24 nanoseconds for 4 bits. When expanding to 
16-bit addition with the 54182/74182, only 13 nanoseconds, 
further delay is added so that the total addition time is 35 
nanoseconds, or 2.2 nanoseconds per bit. One 54182/74182 is 
needed for every 16 bits (four 54181/74181 circuits). 



If high speed is not of importance, a ripple-carry input (Cp) and a 
ripple-carry output (Cn-1-4) are available. However, the ripple-carry 
delay has also been minimized so that arithmetic manipulations for 
small word lengths can be performed without external circuitry. 
The typical delay for the ripple carry is 12 nanoseconds for four 
bits, addition of two 8-bit words is accomplished typically in 36 
nanoseconds when employing the ripple carry. 

The 54181/74181 will accommodate active-high or active-low data 
if the pin-designations are reinterpreted as follows: 



S54181-N,F,Q • N74181-N,F 



DIGITAL 54/74 HL SERIES 



S54181 
N74181 



These circuits have been designed to not only incorporate all of the 
designer's requirements for arithmetic operations, but also to pro- 
vide 16 possible functions of two Boolean variables without the use 
of external circuitry. These logic functions are selected by use of the 
four function-select inputs (SO, SI, S2, S3) with the mode control 
input (M) at a high level to disable the internal carry. The 16 logic 
functions are detailed in the function table and include exclusive- 
OR, NAND, AND, NOR and OR functions. 

The 54181/74181 is designed with a Darlington output configu- 
ration (54H/74H type) to reduce the high-logic-level output im- 
pedance and thereby improve the turn-off propagation delay time. 
All outputs are rated at a normalized fan-out of ten at the low logic 
level and Increased to a fan-out of 20 at the high logic level. The 
increased high-logic-level fan-out allows the system designer more 
freedom in tying unused inputs to driven inputs. 

PIN CONFIGURATION 













N,F,Q PACKAGE 

INPUTS OUTPUTS 






n 


23 

n 


ei 

n 


A2 §2 S3 B3 " G Cnt4 P *-S " ' 

nnnnnnnnn 






















r- 


Si 
■0 

SO 


ei 


A2 12 S3 l3 a C„,4 » A-B 

F3 

S2 SI 50 C„ M FO Fl F2 






1 


J, 


1 1 1 1 1 1 1 1 






u u 

■0 Ao 


u 


uuuuuuuu 

4 B • 7 S 9 10 II 
U SI SO C„ " .. fO fl '2 , 


u 

QND 



















PIN NUMBER 


2 


1 


23 


22 


21 


20 


19 


18 


9 


10 


11 


13 


7 


16 


15 


17 


Active-high data 


AO 


Bo 


Al 


Bl 


A2 


B2 


A3 


B3 


FO 


Fl 


F2 


F3 


c; 


Cn-i-4 


X 


Y 


Active-low data 


a5 


B^ 


A? 


B? 


A? 


Bi" 


A5" 


Bj 


^ 


FT 


f5 


^ 


Cn 


Cn-H4 


T 


U 



Subtraction is accomplished by 1's complement addition where the 
1's complement of the subtrahend is generated internally. The 
resultant output is A— 8—1 which requires an end-around or forced 
carry to provide A— B. 



The 54181/74181 can also be utilized as a comparator. The A = B 
output is internally decoded from the function outputs (FO, Fl, 
F2, F3) so that when two words of equal magnitude are applied 
at the A and B inputs, it will assume a high-level state to indicate 
equality (A = B). The 54181/74181 should be in the subtract mode 
when performing this comparison. The A = B output is open- 
collector so that it can be wire-AND connected to give a comparison 
for more than four bits. The carry output (Cn-(-4) can also be used 
to supply relative magnitude information. Again, the ALU should 
be placed in the subtract mode by placing the control lines at LHHL. 



The 54181 is characterized for operation over the full military 
temperature range of -55° C to 125° C; the 74181 is characterized 
for operation from 0°C to 70°C. 

TRUTH TABLE FOR COMPARATOR APPLICATION 





















Input Cn 


Output Cn+4 


Indicates 








H 


H 


A«B 




Activ 


e-high Data 


L 
H 

L 


H 

L 
L 


A<B 
A>B 
A>B 








L 


L 


A<B 




Actiu 


e-low Data 


H 
L 
H 


L 
H 
H 


, A<B 
A>B 
AJ.B 
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DIGITAL 54/74 TTL SERIES ■ S54181, N74181 



FUNCTION TABLES 























SELECTION 


ACTIVE-HIGH DATA 




SELECTION 


ACTIVE-LOW PATA 




M-H 
LOGIC 


M - L; ARITHMETIC OPERATIONS 


M-H 
LOGIC 


M - L; ARITHMETIC OPERATIONS 


c„-o 


c„-\ 


c„-o 


c„-i 




S3S2S1S0 


FUNCTIONS 


C„ . 1 - H 


C^-0' L 




S3S2S1S0 


FUNCTIONS 


C„-0-L 


C„.1-H 




L L L L 


F = A 


F- A 


F - A PLUS 1 


L L L L 


F- A 


F- AMINUS1 


F- A 




LULL 


F-A + B 


F-A + B 


F- (A+B)PLUS 1 




L L L H 


F-AB 


F-AB MINUS 1 


F-AB 






L L H L 


F = AB 


F-A + B 


F - (A +BI PLUS 1 




L L H L 


F-A + B 


F-AB MINUS 1 


F-AB 






L L H H 


F »0 


F - MINUS 1 (2'sCOMPL) 


F - ZERO 




'L L H H 


F- 1 


F - MINUS 1 I2's COMPI 


F - ZERO 






L H L L 


F = AB 


F - A PLUS AB 


F - A PLUS AB PLUS 1 




L H L L 


F-A + B 


F - A PLUS (A + Bl 


F - A PLUS (A + Bl PLUS 1 






L H L H 


F -B 


F - (A+ B) PLUS AB 


F - (A + B) PLUS AB PLUS 1 




L H L H 


F-B 


F -AB PLUS (A + BI 


F-AB PLUS (A + Bl PLUS 1 






L H H L 


f-aSb 


F- AMINUSBMINUS 1 


F- A MINUS B 




L H H L 


F- A©B 


F- AMINUSBMINUS 1 


F- AMINUSB 






L H H H. 


F - AB 


F-AB MINUS 1 


F-AB 




L H H H 


F-A + B 


F-A + B 


F - (A + Bl PLUS 1 






H L L L 


F=. A+ B 


F - A PLUS AB 


F- APLUSABPLUSl 




H L L L 


F-AB 


F - A PLUS (A + Bl 


F - A PLUS (A + B) PLUS 1 






H L L H 


F > A©B 


F - A PLUS B 


F - A PLUS B PLUS 1 




H L L H 


F- A©B 


F- APLUSB 


F - A PLUS B PLUS 1 






H L H L 


F- B 


F - (A + BI PLUS AB 


F ■= (A + Bl PLUS AB PLUS 1 




H L H L 


F-B 


F-AB PLUS (A + Bl 


F-AB PLUS lA + Bl PLUS 1 






H L H H 


F-AB 


F- AB MINUS 1 


F-AB 




H L H H 


F-A + B 


F-A + B 


F - (A + Bl PLUS 1 






H H L L 


F - 1 


F - A PLUS A 


F - A PLUS A PLUS 1 




H H L L 


F-0 


F - A PLUS A 


F- APLUSAPLUS 1 






H H L H 


F-A + B 


F - (A + BI PLUS A 


F - lA + Bl PLUS A PLUS 1 




H H L H 


F-AB 


F-AB PLUS A 


F-AB PLUS A PLUS 1 






H H H L 


F = A+ B 


F - (A + Bl PLUS A 


F - (A + Bl PLUS A PLUS 1 




H H H L 


F-AB 


F-AB PLUS A 


F-AB PLUS A PLUS 1 






H H H H 


F = A 


F - A MINUS-1 


F • A 




H H H H 


F- A 


F - A 


F - A PLUS 1 



























LOGIC DIAGRAM 




RECOMMENDED OPERATING CHARACTERISTICS 



Supply Voltage Vqq 

- ^ , .. ^ .. High logic level 

Normalized Fan-Out from each Output, N: 

Low logic level 

Operating Free-Air Temperature Range, T^ 


S54181 


N74181 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 
20 
10 

125 


4.75 



5 
25 


5.25 
20 
10 
70 


V 

°c 
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DIGITAL 54/74 TTL SERIES ■ S54181, N74181 



ELECTRICAL CHARACTERISTICS(over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP»* 


MAX 


UNIT 


V|H 


High-level Input voltage 








2 




V 


V|L 


Low-level Input voltage 










0.8 


V 


VoH 


High-level output voltage 


V,L = 0.8V, 


V,H = 2V, 
'OH ° -800mA 




2.4 




V 


Vol 
'oh 

'iH 


Low-level output voltage 

any output except A=B 
High-level output current 

A=B only 
High-level input current (mode input) 


Vqc = MIN, 
V,L = 0.8V, 

Vcc = MIN 
V|L = 0.80, 


V,H = 2V, 
IqL= 16mA 
V|N = 2V 
VoH = 5.5V 






0.4 

250 
40 


V 

MA 
MA 


'iH 
'iH 


High-level input current (any A or B input) 
High-level. input current (any S input) 


Vqc = MAX, 


V| = 2.4V 






120 
160 


ma 
mA 


'iH 


High-level input current (carry input) 










200 


mA 


'iH 


High-level input current (any input) 


Vcc = MAX, 


V, = 5.5V 






1 


mA 


'iL 


Low-level input current (mode input) 










-1.6 


mA 


'iL 
'iL 


Low-level input current (any A or B input) 
Low-level input current (any S input) 


Vcc = MAX, 


V, = 0.4V 






-4.8 
-6.4 


mA 
mA 


'iL 


Low-level input current (carry input) 










-8 


mA 


'os 


Short-circuit output current § 


Vcc ° "^AX 




S54181 
N74181 


-20 
-18 


-55 
-57 


mA 


'cc 


Supply current 


Vcc = MAX 




S54181 
N74181 


88 
88 


127 
140 


mA 


'cc 


Supply current 


Vcc ° "^AX 




S54181 
N74181 


94 
94 


135 
150 


mA 



SWITCHING CHARACTERISTICS, Vgc " 5V, T^ ■ 


■ 25°C, N - 10 (Cl - 


15pF. Rl - 400n) 










parameter' 


FROM (INPUT) 


TO (OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*PLH 
tpHL 


Cn 


Cn+4 






12 
13 


18 
19 


ns 


tpLH 
*PHL 


Cn 


Any F 


M = OV 

(SUMor OlFFmode) 




13 
12 


19 
18 


ns 


*PLH 
*PHL 


Any A or B 


G 


M = OV, SO = S3 = 4.5V, 
SI = S2 = OV (SUM mode) 




13 
13 


19 
19 


ns 


tPLH 
^PHL 


Any A or B 


G 


M = OV, SO = S3 = OV, 

SI =S2 = 4.5V (DIFF mode) 




17 
17 


25 
25 


ns 


tPLH 
tpHL 


Any A or B 


P 


M = OV, SO = S3 = 4.5V, 
SI =S2-0V (SUM mode) 




13 
17 


19 
25 


ns 


*PLH 
tpHL 


Any A or B 


P 


M = OV, SO = S3 = OV, 

SI =S2 = 4.5V (DIFF mode) 




17 
17 


25 
25 


ns 


tPLH 
^PHL 


Any A or B 


Any F 


M = OV, SO = S3 = 4.5V, 
SI = S2 = OV (SUM model) 




28 
21 


42 
32 


ns 


Vlh 

tpHL 


Any A or B 


Any F 


M = OV, SO = S3 = OV, 

SI =S2 = 4.5V (DIFF mode) 




32 
23 


48 
34 


ns 


*PLH 
l^PHL 


Any A or B 


Any F 


M = 4.5V (logic mode ) 




32 
23 


48 
34 


ns 


tPLH 
tpHL 


Any A or B 


A=B 


M = OV, SO = S3 = OV, 

SI =S2 = 4.5V (DIFF mode) 




35 
32 


50 
48 


ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at Vqq = 6V, T« = 25° C. 

^*PLH ~ Pi'opaaatlon delay time, low-to-high-level output tpuL " Pi'opagation on delay time, high-to-low-lovel output 
§ Not more than one output should be shorted at a time 
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DIGITAL 54/74 TTL SERIES ■ S54181, N74181 



TYPICAL APPLICATION DATA 



Typical addition times for various configurations are given in 
the table below. Subtraction times are in the same range as 
summation times. 

TYPICAL ADDITION TIMES 



SM1S1orN741B1 



IB-BIT ALU, TWOLEVeU LOOK/t 



NO. OF 
BITS 


TOTAL 
ADDITION TIME 


ADD TIME 
PER BIT 


PACKAGE COUNT | 


S54181/ 


S54182 




(ns) 


(ns) 


N74181 


N74182 


4 


24 


6.0 


1 




8 


36 


4.5 


2 




12 


48 


4.0 


3 




12 


36 


3.0 


3 


1 


16 


60 


3.8 


4 




16 


36 


2.2 


4 


1 


32 


120 


3.8 


8 




32 


96 


3.0 


8 


1 


32 


72 


2.2 


8 


2 


32 


60 


1.9 


8 


3 


48 


165 


3.4 


12 




48 


148 


3.1 


12 


1 


48 


132 


2.7 


12 


2 


48 


108 


2.2 


12 


3 


48 


60 


1.25 


12 


4 


64 


220 


3.5 


16 




64 


192 


3.0 


16 


2 


64 


172 


2.7 


16 


3 


64 


144 


2.2 


16 


4 


64 


60 


0.94 


16 


5 



53 h 

B f 



864181 or N741B1 



C„ C„M 






<:„ 














~ 




Cr 




" 








- 








3 






a f 






T 






8 T 


















































So f 


<^n 


5i Pi c„, a 


! h C„„ 


S3 h 1 


























1« 


„N741M 










i 


f 







c„ c^ 






c„ 






















5 F 






P 


































oo '0 c„, a, P, c^) 
















884112 or N741i2 









TWO-LEVEL LOOK AHEAD AND RIPfLE-CAHRV A 



Sa ^^2 ^n*t ^3 ^3 



S64182 or N74182 g f . 



SB4ia2orN74182 



r 


On 


5 r 




p 
















^.-. C.^ 








»4, 


i2o 


,«7 


4^ 



64-BIT ALU, FULL-CARRY L 
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LOOK-AHEAD CARRY GENERATOR 



S54182-B,F,W • N74182t-B„F 



DIGITAL 54/74 m SERIES 



S54182 
N74182 



DESCRIPTION 

The S54182, N74182 is a high-speed, look-ahead carry generator 
capable of anticipating a carry across four binary adders or group 
of adders. It is cascadable to perform full look-ahead across n-bit 
adders, with only 13 nanoseconds delay for each level of look-ahead. 
Carry, generate-carry, and propagate-carry functions are provided 
as enumerated in the pin designation table above. 

The S54182 or N74182, when used in conjunction with the S54181 
or N74181 arithmetic logic unit (ALU), provides full high-speed 
carry look-ahead capability for up to n-bit words. Each S541B2/ 
N74182 generates the look-ahead (anticipated carry) across a group 
of four ALUs and, in addition, other carry look-ahead circuits 
may be employed to anticipate carry across sections of four 
look-ahead packages up to n-bits. Applications data for the 
S54181/N74181 illustrates cascading of S54182/N74182 circuits to 
perform multi-level look-ahead. 



PIN CONFIGURATIONS 



B,F,W PACKAGE 




INPUTS 




3UTPUT8 




vcc 


' n 02 


C„ C,^. Cn 


«v <:„„ 




18 16 14 


13 12 1 


10 1 




n n n 


n n n n n 








A A 








A 












C„ C,v.« C 


Wy 










PI GO 


PO 03 P3 P 
















u u u 


u u u u u 




1 1 


PO 03 P 


3 P GND 
1 OUTPUT 


IWUTS 





LOGIC DIAGRAM 




RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N: High logic level 

Low logic level 
Operating Free-Air Temperature Range, T^ 


S54182 


N74182 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 
25 


5.5 
20 
10 

125 


4.75 



5 
25 


5.25 
20 
10 
70 


V 

"c 
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DIGITAL 54/74 TTL SERIES ■ S54182, N74182 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|H 


High-level input voltage 






2 


V 


V|L 


Low-level input voltage 






0.8 


V 


VOH 


High-level output voltage 


V|L = 0.8V, 


V,H=2V, 
'oh ^ -800mA 


2.4 


V 


Vol 


Low-level output voltage 


Vcc = MIN, 


V,H=2V, 
Iql= 16mA 


0.4 


V 


'm 


High-level input current (C„ input) 






80 


mA 


'IH 


High-level input current (P3 input) 






120 


HA 


'iH 


High-level input current (P2 input) 






160 


mA 


'IH 


High-level input current (PO, P1, or 
G3 input) 


Vcc = MAX, 


V| = 2.4V 


200 


mA 


'iH 


High-level input current (GO or G2 
input) 






360 


mA 


'IH 


High-level input current (G1 input) 






400 


mA 


'iH 


High-level input current (any input) 


Vcc = MAX, 


V| = 5.5V 


1 


mA 


'iL 


Low-level input current (C^ input) 






-3.2 


mA 


'iL 


Low-level input current (P3 input) 






-4.8 


mA 


'iL 
'iL 


Low-level input current (P2 input) 
Low-level input current (PO, PI, or 
G3input) 


Vcc = MAX, 


V| = 0.4V 


-6.4 
-8 


mA 
mA 


'iL 


Low-level input current (GO or G2 
input) 






-14.4 


mA 


'iL 


Low-level input current (G1 input) 






-16 


mA 


'os 


Short-circuit output current t 


Vcc = MAX 




-40 -100 


mA 


'CCH 


Supply current, all outputs high 


Vcc = MAX 


S54182 
N74182 


27 
27 


mA 


'CCL 


Supply current, all outputs low 


Vcc = MAX 


S54182 
N74182 


45 65 
45 72 


mA 



SWITCHING CHARACTERISTICS, V^c = 5V, T^ = 


= 25°C, N = 1C 


» 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time, low-to- 














tpi u 

high-level output 


Cl= 15pF, 


Rl = 4oon 




11 


17 


ns 


Propagation delay time, high-to- 














tpu 1 

low-level output 








15 


22 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at V^jg = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 
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SYNCHRONOUS DECADE UP/DOWN 
COUNTER WITH PRESET INPUTS 



DESCRIPTION 

This is a synchronous reversible (up/down) counter having a com- 
plexity of 55 equivalent gates. The 854192 and N74ig2 are BCD 
counters. Synchronous operation is provided by having all flip-flops 
clocked simultaneously so that the outputs change coincidently 
with each other when so instructed by the steering logic. This mode 
of operation eliminates the output counting spikes which are nor- 
mally associated with asynchronous (ripple-clock) counters. 

The outputs of the master-slave flip-flops are triggered by a low-to- 
high-level transition of either count (clock) input. The direction of 
counting is determined by which count input is pulsed while the 
other count input is high. 

These counters are fully programmable; that is, the outputs may be 
present to any state by entering the desired data at the data inputs 
while the load input is low. The output will change to agree with the 
data inputs independently of the count pulses. This feature allows 
the counters to be used as modulo-N dividers by simply modifying 
the count length with the preset inputs. 

A clear input has been provided which forces all outputs to the low 
level when a high level is applied. The clear function is independent 
of the count and load inputs. An input buffer has been placed on 
the clear, count, and load inputs to lower the drive requirements to 
one normalized Series 54/74 load. This is important when the out- 
put of the driving circuitry is somewhat limited. 

These counters were designed to be cascaded without the need for 
external circuitry. Both borrow and carry outputs are available to 
cascade both the up-and down-counting functions. The borrow out- 
put produces a pulse equal in width to the count-down input when 
the counter underflows. Similarly, the carry output produces a pulse 
equal in width to the count-up input when an overflow condition 
exists. The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count-up inputs 
respectively of the succeeding counter. 

Power dissipation is typically 325 milliwatts for either the decade or 
binary version. Maximum input count frequency is typically 32 
megahertz and is guaranteed to be 25MHz minimum. 

LOGIC DIAGRAM 



S54192-B,F,W • N74192-B,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54192 
N74192 
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DIGITAL 54/74 TTL SERIES ■ S54192, N74192 



DECADE COUNTER (typical clear, load, and count sequences) 



Illustrated below is the following sequence: 

1. Clear outputs to zero. 

2. Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 



CLE 


n 










1 1 










AD 1 I 

1 1 


1 1 








1 1 










.Jli 


1 u 


















•Jll 

1 1 


1 L_ 








DATA 










= -1 i i 

1 1 

° 1 1 


1 1— 
























COUNT 
COUNT DO 


1 1 




-ins 






UP 1 i 

1 1 




ITLTLT 




HNN 1 . 

1 1 






— 1 I— 1 


U u U U U i 




OA - -U_ 


1 i 


i 1 1 


Ml 1 1 1 1 




1 1 




r 


1 1 




1 ; 


~h 


11 1 ; 


UTPUTS - 


1 1 
Qc n 1 








1 ■ 1 




1 i 


"^ 


! 1 , 




Qd 1 








1 . , , . ' 




-Li 


~n 


1 1 1 i 


CAf 
BORF 












RV ' 1 
1 1 






u 


1 1 
1 1 


ow 1 1 

1 1 


1 1 


1 




; Lj 1 



II II 



CLEAR PRESET 



I I 



-COUNT DOWN- 



NOTES: 

A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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DIGITAL 54/74 TTL SERIES ■ S54192, N74192 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 


S54192 


N74192 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 






10 






10 




Input Count Frequency, fgoup^ 







25* 







25* 


MHz 


Width of Any Input Pulse, t^^ 


20* 






20* 






ns 


Data Setup Time, t^g^^p (See Note 2) 


20* 






20* 






ns 


Data Hold Time, tf^^i^j (See Note 3) 
















ns 


Operating Free-Air Temperature Range, T^ 


-55 


25 


125 





25 


70 


°C 



NOTES: 

1. Voltage values are with respect to network ground terminal. 

2. Setup time is the interval immediately preceding the positive-going edge of the load pulse during wliich interval the data to 
must be maintained at the input to ensure its recognition. 

3. Hold time is the interval immediately following the positive-going edge of the load pulse during which interval the data to 
must be maintained at the input to ensure its recognition. 



be recognized 
be recognized 



•These conditions are recommended for use at V-q = 5V, T . = 25 C. 

ELECTRICAL CHARACTERISTICS (over recommended operating fres-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


S54192 












V|H 


High-level input voltage 




2 




V 


V|L 


Low-level input voltage 






0.8 


V 


VOH 


High-level output voltage 


\/cC = MIN, V|j^ = 2V, 
V|L = 0.8V, Ioh = -400mA 


2.4 




V 


^OL 


Low-level output voltage 


Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loL= lemA 




0.4 


V 


llH 


High-level input current 


Vcc = MAX, V, = 2.4V 
Vcc= MAX, V| = 5.5V 




40 
1 


ma 

mA 


'IL 


Low-level input current 


Vcc = MAX, V, = 0.4V 




-1.6 


mA 


'os 


Short-circuit output current^ 


Vcc " MAX 


-20 


-65 


mA 


'cc 


Supply current 


Vcc " MAX 


65 89 


mA 


N74192 












V|H 


High-level input voltage 




2 




V 


V|U 


Low-level input voltage 






0.8 


V 


VOH 


High-level output voltage 


Vcc = MIN,V|H = 2V, 
V||_ = 0.8V, Ioh = -400mA 


2.4 




V 


Vol 


Low-level output voltage 


Vcc-MIN,V,H = 2V 
V|L = 0.8V, loL= l^mA 




0.4 


V 


'in 


High-level input current 


Vcc ° ^^^- Vj = 2.4V 
Vcc " ^^^- V| = 5.5V 




40 
1 


ma 

mA 


l|L 


Low-level input current 


VcQ= MAX, V| = 0.4V 




-1.6 


mA 


'os 


Short-circuit output current' 


Vcc " ^^^ 


-18 


-65 


mA 


'cc 


Supply current 


Vcc " MAX 


65 102 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54192, N74192 



SWITCHING CHARACTERISTICS, S/qq = 5V, T^ 


= 25°C, N = 10 (See Note) 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Maximum input count 
"^^^ frequency 




25 32 




MHz 


*setup Minimum input setup time 




14 


20 


ns 


Propagation delay time, low- 










tpLH to-high-level carry output 




17 


26 


ns 


from count-up input 










Propagation delay time, high- 










*PHL to-low-l^vel carry output 




16 


24 


ns 


from count-up input 










Propagation delay time, low- 










VlH to-high-level borrow output 


C|_ = 15pF, RL = 400n 


16 


24 


ns 


from count-down input 










Propagation delay time, high- 










^PHL to low-level borrow output 




IB 


24 


ns 


from count-down input 










Propagation delay time, low- 










Vlh to-high-level Q output from 




25 


38 


ns 


either count input 










Propagation delay time, high- 










*PHL to-low-level Q output from 




31 


47 


ns 


either count input 










tPLH LOAD 




27 






tPLH LOAD 




29 


40 




tPHL CLEAR 




22 


25 





NOTE: Above Switching Table Applies to (S54192 & N74192) 

•For conditions shown as IVIIN or IVIAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
**AII typical values are at ^qq = 5V, T^ = 25°C. 

Not more than one output should be shorted at a time. 



CASCADING 



DOWN CLOCK 



???? 



DATA INPUTS 



B C 

CARRY 
S54 192,354 193 
N74192orN74193 
iWN BORROW |0- 

Qa Ob Qc Qp 



JTTT 



/6??y? 



13 



12 
o— o 



LOAD A B 
UP CARRY 

S54193,SM192 
N74192orN74ie3 
DOWN BORROW |0 — O 

°A Qb °C °D 



TTTT 



TO NEXT STAGE 



Circuitry is provided internally for cascading these counters. The mode of cascading shown is ripple borrow/carry. No external 
components are required. 



2-169 



SignotiGS 



SYNCHRONOUS 4-BIT BINARY UP/DOWN 
COUNTER WITH PRESET INPUTS 



S54193-B,F,W • N74193-B,F 



DIGITAL 54/74 TTL SERIES 



S54193 
N74193 



DESCRIPTION 

The S54193 and N74193 are 4-bit binaty counters. Synchronous 
operation is provided by having all flip-flops cloclced simultaneously 
so that the outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation eliminates 
the output counting spikes which are normally associated with 
asynchronous (ripple-clock) counters. 

The oututs of the four master-slave flip-flops are triggered by a 
low-tO'high-level transition of either count (clock) input. The 
direction of counting is determined by which count input is pulsed 
while the other count input is high. 

Ail four counters are fully programmable; that is, the outputs may 
be preset to any state by entering the desired data at the data inputs 
while the load input is low. The output will change to agree with the 
data inputs independently of the count pulses. This feature allows 
the counters to be used as modulo-N dividers by simpiv modifying 
the count length with the preset inputs. 



A clear input has been provided which forces all outputs to the low 
levdl when a high level is applied. The clear function is Independent 
of the count and load inputs. An input buffer has been placed on 
the clear, count, and load inputs to lower the drive requirements to 
one normalized Series 54/74 load. This is important when the out- 
put of the driving circuitry is somewhat limited. 

These counters were designed to be cascaded without the need for 
external circuitry. Both borrow and carry outputs are available to 
cascade both the up- and down-counting functions. The borrow 
output produces a pulse equal in width to the count-down input 
when the counter underflows. Similarly, the carry output produces 
a pulse equal in width to the count-up input when an overflow 
condition exists. The counters can then be easily cascaded by feed- 
ing the borrow and carry outputs to the count-down and count-up 
inputs respectively of the succeeding counter. 

Power dissipation is typically 325 milliwatts for either the decade or 
binary version. Maximum input count frequency is typically 32 
megahertz and is guaranteed to be 25MHz minimum. All inputs are 

LOGIC DIAGRAM 



buffered and represent only one normalized Series 54/74 load. In- 
put clamping diodes are provided to minimize transmission-line 
effects and thereby simplify system design. 

PIN CONFIGURATIONS 
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^Tr"iI^''°'"''°*CARRy 'HZ 'Tta ■^ 


« 15 14 13 12 11 10 g 




nnnnnnnn 






vcc 




1 A A 


































A CLEAR CARRV LOAD C 






r 


• 


J 












count count 
Qb Qa down up Oc Oq 


























huuuuuuuu 




DAT«S Qb Oa count COUNT ' Oq Qd 
INPUT i_ OUTPUTS-" ^^2*"^ "^ .^OUTPUTS-* 


B,F PACKAGE 




OUTPUTS mmn 














'DATA clear' 


CARRV LOAD DATA DATA 


16 1! 14 13 18 11 10 8 1 




nnnnnnnn 






vcc 


1 1 i i 1 1 










* '="*"k,rrow"""Voad <= 










w_ 












^ „ COUNT COUNT _ 

<% D,^ oOHN UP Oc Dd 








1 1 1 1 1 1 


OND 




u u u u u u u u 
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DIGITAL 54/74 TTL SERIES ■ S54193, N74193 



BINARY COUNTER (typical clear, load, and count sequences) 



Illustrated below Is the following sequence: 

1. Clear outputs to zero. 

2. Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 



count down 
Qa 
Qb 

QC 



OUTPUTS ■ 



n 



u 



■LTLTLrirLr 



i_r 



1:1 1:1 I- 



■LrLTLrLrLrr 



II 



I I 



-I 



CLEAR PRESET 



NOTES: 

A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq 

Nornrjalized Fan-Out from each Output, N 

Input Count Frequency, fcount 

Width of Any Input Pulse, t^ 

Data Setup Time, t^g^up (See Note 1 ) 

Data Hold Time, tj,p|jj (See Note 2) 

Operating Free-Air Temperature Range, T^ 


854193 


. N74193 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


20* 
20* 


-55 


5 
25 


5.5 

10 

25* 

125 


4.75 



20* 

20* 






5 
25 


5.25 

10 

•25* 

70 


V 

MHz 
ns 
ns 
ns 
°C 
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DIGITAL 54/74 TTL SERIES ■ S54193, N74193 



NOTES: 

1. Setup time is the interval immediately preceding the positive-going edge of the load pulse during vi/hich interval the data to be recognized 
must be maintained at the input to ensure its recognition. 

2. Hold time is the interval immediately following the positive-going edge of the load pulse during which interval the data to be recognized must 
be maintained at the input to ensure its recognition. 

•These conditions are recommended for use at ^ nn = SV, T^ = 25°C. 
ELECTRICAL CHARACTERISTICS (over recommendad operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


S54193 
















V|H 


High-level input voltage 






2 






V 


VlL 


Low-level input voltage 


Vcc = MIN, 


V|H = 2V, 






0.8 


V 


^OH 


High-level output voltage 


Vm = o.8v, 

Vcc = MIN, 


'oh " -400iuA 


2.4 






V 


Vol 


Low-level output voltage 


V|L = 0.8V, 


l0L= 16mA 






0.4 


V 






Vqc = MAX, 


V| = 2.4V 






40 


mA 


'IH 


High-level input current 


Vcc " l^*^^' 


V| = 5.5V 






1 


mA 


l|L 


Low-level input current 


^cc " '^^^■ 


V| = 0.4V 






-1.6 


mA 


'os 


Short-circuit output current''" 


Vcc=MAX 




-20 




-65 


mA 


'go 


Supply current 


Vcc = MAX 






65 


89 


mA 


N74193 
















VlH 


High-level input voltage 






2 






V 


V|U 


Low-level input voltage 


Vcc=MIN, 


V|H = 2V, 






0.8 


V 


VOH 


High-level output voltage 


V|L = 0.8V, 


'oh ^ -400iuA 
V,H = 2V 


2.4 






V 


Vol 


Low-level output voltage 


V|L = 0.8V, 


Iql = 16mA 






0.4 


V 






Vcc = MAX, 


V| = 2.4V 






40 


ma 


l|H 


High-level input current 


Vqq = IVIAX, 


V| =5.5V 






1 


mA 


'IL 


Low-level input current 


Vqq = MAX, 


V| = 0.4V 






-1.6 


mA 


'os 


Short-circuit output current ■•■ 


Vcc " ^^^ 




-18 




-65 


mA 


'cc 


Supply current 


VqC = MAX 






65 


102 


mA 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
'• All typical values are at Vj,q = 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time. 
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DIGITAL 54/74 TTL SERIES ■ S54193, N74193 



SWITCHING CHARACTERISTICS, V^c - 5V, T^ - 25°C, N - 10 (See Note) 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Maximum input count 




25 32 




MHz 


"^^^ frequency 










'setup Minimum input setup time 




14 


20 


ns 


Propagation delay time, iow- 










*PLH to-high-level carry output 




17 


26 


ns 


from count-up input 










Propagation delay time, high- 










*PHL to-low-level carry output 




16 


24 


ns 


from count-up input 










Propagation delay time, low- 










*PLH to-high-level borrow output 


Cl= 15pF, Rl = 400n 


16 


24 


ns 


from count-down input 










Propagation delay time, high- 










*PHL 'to-low-level borrow output 




16 


24 


ns 


from count-down input 










Propagation delay time, low- 










*PLH to-high-level Q output from 




25 


38 


ns 


either count input 










Propagation delay time, high- 










*PHL to-low-level Q output from 




31 


47 


ns 


either count input 










tPLH LOAD 




27 


40 




tPLH LOAD 




29 


40 




tPHL CLEAR 




22 


25 





* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
circuit type. 
** All typical values are at Vgg = 5V, T^ = 25° C. 
t Not more than one output should be shorted at a time. 
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■ to NEXT stage 



Circuitry is provided internally for cascading these counters. The mode of cascading shown is ripple borrow/carry. No external 
components are required. 



2-173 



signEtiEs 



4BIT BIDIRECTIONAL UNIVERSAL 
SHIFT REGISTERS 



S54194-B,F,W • N74194-B, F 



DIGITAL 54/74 HL SERIES 



S54194 
N74194 



DESCRIPTION 

These bidirectional shift registers are designed to incorporate vir- 
tually all of the features a system designer may want in a shift 
register. The circuit contains 46 equivalent gates and features 
parallel inputs, parallel outputs, right-shift and left-shift serial in- 
puts, operating-mode-control inputs, and a direct overriding clear 
line. The register has four distinct modes of operation, namely: 





MODE CONTROL 
SI SO 


Parallel (Broadside) Load 
Shift Right (In the direction Q^ toward Qq) 
Shift Left (In the direction Qq toward Q^) 
Inhibit Clock (Hold) 


H H 
L H 
H L 
L L 



ing diodes minimize switching transients to simplify system de- 
sign. Maximum input clock frequency is typically 36 megahertz 
and power dissipation is typically 195mW. 

The S54194 is characterized for operation over the full military 
temperature range of -55°C to 125°C; the N74194 is character- 
ized for operation from 0°C to 70° C. 

PIN CONFIGURATIONS 



In the parallel-load mode, data is loaded into the associated flip-flop 
and appears at the outputs after the positive transition of the clock 
input. During loading, serial data flow is inhibited. Shift right is ac- 
complished synchronously with the rising edge of the clock pulse 
when SO is high and 81 is low. Serial data for this mode is entered 
at the shift-right data input. When SO is low and 81 is high, data 
shifts left synchronously and new data is entered at the shift-left 
serial input. Clocking of the flip-flops is inhibited when both mode- 
control inputs are low. The mode controls should be changed only 
while the clock input is high.. 

These 4-bit shift registers are compatible with most other TTL and 
DTL logic families. All inputs are buffered to lower the drive re- 
quirements to one normalized Series 54/74 load, and input clamp- 

LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES* S54194, N74194 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq 


S54194 


N74194 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


NormalizecJ Fan-Out from each Output, N: High logic level 






20 






20 




Low logic level 






10 






10 




Input Clock Frequency, fdock 







25 







25 


MHz 


Width of Clock or Clear Pulse, t,^ 


20 






20 






ns 


Setup Time, t^g^^jp : Mode control 


30 






30 






ns 


Serial and parallel data 


20 






20 






ns 


Clear inactive-state 


25 






25 






ns 


Hold Time at any Input, t^ojjj 
















ns 


Operating Free-Air Temperature, T^ 


-55 




125 







70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|H 


High-level input voltage 






2 




V 


V|L 


Low-level input voltage 








0.8 


V 


'I 


Input clamp voltage 


Vcc = MIN, 


1, =-12mA 




-1.5 


V 


Vqh 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8V, 


V,H = 2V, 
'oh " -800mA 


2.4 




V 


Vol 


Low-level output voltage 


Vqq = MIN, 
V||_= 0.8V, 


V,H = 2V, 
'OL° 16mA 




0.4 


V 


'i 


Input current at maximum input voltage 


Vqc = MAX, 


V| = 5.5V 




1 


mA 


>IH 


High-level input current 


Vcc = MAX, 


V| = 2.4V 




40 


mA 


'IL 


Low-level input current 


VqC ° MAX, 


V| = 0.4V 




-1.6 


mA 


'OS 


Short-circuit output current t 


Vcc = MAX 


S54194 
N74194 


-20 
-18 


-57 
-57 


mA 


'cc 


Supply current 


Vcc = MAX, 


See Note 2 


39 63 


mA 



SWITCHING CHARACTERISTICS. V^c " 5V, T;^ - 2B''C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


max 


Maximum input citxjk frequency 




25 


36 




MHz 


Vhl 


Propagation delay time, high-to- 
low-level output from clear 


Cl=15pF, R|_ = 400n 




19 


30 


ns 


*PLH 


Propagation delay time, low-to- 
high-level output from clock 




7 


14 


22 


ns 


*PHL 


Propagation delay time, high-to- 
low-level output from clock 




7 


17 


26 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at V-q = 5V, T^ = 25°C. 

Not more than one output should be shorted at a time. 
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4BIT PARALLEL-ACCESS 
SHIFT REGISTER 



S54195-B,F,W • N74195-B,F 



DIGITAL 54/74 HL SERIES 



S54195 
N74195 



DESCRIPTION 

These 4-bit registers feature parallel inputs, parallel outputs, J-K 
serial inputs, shift/load control input, and a direct overriding clear. 
The registers have two modes of operation: 

Parallel (Broadside) Load 

Shift (In direction Q/^ toward Qq) 
Parallel loading is accomplished by applying the 4 bits of data and 
taking the shift/load control input low. The data are loaded into the 
associated flip-flop and appears at the outputs after the positive 
transition of the clock input. During loading, serial data flow is 
inhibited. 

Shifting is accomplished synchronously when the shift/load control 
input is high. Serial data for this mode are entered at the J-K inputs. 
These inputs permit the first stage to perform as a J-K, D-, orT-type 
flip-flop as shown in the truth table. 

These shift registers are fully compatible with most other TTLand 
DTL families. All inputs are buffered to lower the drive require- 
ments to one normalized Series 54/74 load, including the clock 
input. Maximum input clock frequency is typically 39 megahertz 
and power dissipation is typically 195 milliwatts. The S54195 is 
characterized for operation over the full military temperature 
range of -55°Cto 125°C; the N74195 is characterized for operation 
from 0°C to 70° C. 

TRUTH TABLE 



PIN CONFIGURATIONS 



B,F,W PACKAGE 



n 


' oa 0. oc Od Bo' clock 

n n n n n n 


n 
























Oa 0, Qc Cto 5d cloc« 

.0 CLEAR SHIFT/LOAO 
J K A B C D 


- 




















u u u u u u u 

1 I 3 4 s a 7 
CLEAR 1 J 1! 1 1 » » C O , 


u 



Inputs at t„ 
J K 


Qa 


Outputs at 

Qb Qc 




Qd 


I _i I -I 
-J -1 I I 


QAn 

L 
H 

QAn 


QAn QBn 
QAn Qbh 
QAn Qbh 
^An QBn 


Qcn 
Qcn 
QCn 
QCn 


QCn 
Qcn 
QCn 
Qcn 



H = High Level, L = Low Level 

NOTES A. t = bit time before clock pulse 

B. tr,+ -\ ~ bit time after clock pulse 

C. Q^^ = state of Q^ at t^, 



LOGIC DIAGRAM 



PARALLEL OUTFUTS 



r<^ 




H>-\ 



|-cO-|l Qc]- 

! 




r<^ 




6 
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DIGITAL 54/74 TTL SERIES ■ S54195, N74195 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 


S54195 


N74195 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N: High logic level 






20 






20 




Low logic level 






10 






10 




Input Clock Frequency, fgigck 







30 







30 


MHz 


Width of Clock Input Pulse, ty^,(g|Qg|^) 


16 






16 






ns 


Width of Clear Input Pulse, t^„(g|gg^) 


12 






12 






ns 


Setup Time, t^g^^p! Shift/load 


25 






25 








Serial and parallel data 


15 






15 






ns 


Clear Inactive-state 


25 






25 








Shift/Load Release Time, t^giggse 






10 






10 


ns 


Serial and Parallel Pata Hold Time, t^Q\fj 
















ns 


Operating Free-Air Temperature, T^ 


-55 




125 







70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


V|H 


High-level input voltage 






2 






V 


V|L 


Low-level input voltage 










0.8 


V 


l| 


Input clamp voltage 


Vcc = MIN, 


l| =-12mA 






-1.5 


V 


Vqh 


High-level output voltage 


V|L = 0.8V, 


V,H = 2V, 
IqH = -800m A 


2.4 






V 


Vol 


Low-level output voltage 


V|L = 0.8V, 


V,H = 2V, 
Iql = 16mA 






0.4 


V 


'i 


Input current at maximum 
input voltage 


Vqq = MAX, 


V| = 5.5V 






1 


mA 


'iH 


High-level input current 


Vcc " i^AX, 


V| = 2.4V 






40 


mA 


'iL 


Low-level input current 


Vcc = MAX, 


V, = 0.4V 






-1.6 


mA 


'os 


Short-circuit output current^ 


Vqq = MAX 


S54195 
N74195 


-20 
-18 




-57 
-57 


mA 


'cc 


Supply current 


Vcc = I^AX, 


See Note 




39 


63 


mA 




SWITCHING CHARACTERISTICS, \/qq - 5V, T 


A = 25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max Maximum Input clock frequency 
Propagation delay time, high-to- 

PHL low-level output from clear 

Propagation delay time, low-to- 

PLH high-level output from clock 

J Propagation delay time, high-to- 
low-level output from clock 


Cl=15pF, Rl = 400S^ 


30 

6 

7 


39 
19 

14 
17 


30 
22 
26 


MHz 
ns 

ns 
ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at Vqq = 5V, T^ = 25°C. 

t Not more than one output should be shorted at a time. 
NOTE With all outputs open, shift/load grounded, and 4.5V applied to the J,K, and data inputs, Iqq is measured by applying a momentary 
ground, followed by 4.5V, to clear, and then applying a momentary ground, followed by 4.5V, to clock. 
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8-BIT SHIFT REGISTERS 



S54198-N,F,Q • N74198-F,N 

DIGITAL 54/74 HL SERIES 



S54198 
N74198 



DESCRIPTION 

These 8-bit shift registers are compatible with most other TTL, 
DTL, and MSI logic families. All inputs are buffered to lower the 
drive requirements to one normalized Series 54/74 load, and input 
clanriping diodes minimize switching transients to simplify system 
design. Maximum input clock frequency is typically 35 megahertz 
and power dissipation is typically 360 mW. 

All Series 54 devices are characterized for operation over the full 
military temperature range of -55°C to 125°C. Series 74 devices 
are characterized for operation from 0°C to 70° C. 

The bidirectional registers are designed to incorporate virtually all 
of the features a system designer may want in a shift register. These 
circuits contain 87 equivalent gates and feature parallel inputs, 
parallel outputs, right-shift and left-shift serial inputs, operating- 
mode-control inputs, and a direct overriding clear line. The register 
has four distinct modes of operation, namely: 

Parallel (Broadside) Load 
Shift Right (In the direction Q^ toward Q^) 
Shift Left (In the direction Q|_| toward Q^) 
Inhibit Clock (Do nothing) 

Synchronous parallel loading is accomplished by applying the 8 bits 
of data and taking both mode control inputs, Sq and S.|, high. 
The data is loaded into the associated flip-flop and appears at the 
outputs after the positive transition of the clock input. During load- 
ing, serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising edge of the 
clock pulse when Sq is high and S^ is low. Serial data for this mode 
is entered at the shift-right data input. When Sq is low and S^ is 
high, data shifts left synchronously and new data is entered at the 
shift-left serial input. 

Clocking of the flip-flop is inhibited when both mode control in- 
puts are low. The mode controls should be changed only while the 
clock input is high. 

Average power dissipation per gate is typically 4.15 mW. 
LOGIC DIAGRAM 



PIN CONFIGURATIONS 





N,F,Q PACKAGE 

VCC 5i INPUT H Oh G °a F Qp E Qe CLEAR 

nnnnnnnnnnnn 








1 1 1 1 1 1 1 1 1 1 










r- 


S, L H On G Qg P Qp E Qe 
R A Qa B Ob C Qc D Qd clock 


>• 




1 1 1 1 1 1 1 1 1 1 






uuuuuuuuuuuu 





TRUTH TABLE 



OPERATION OF MODg CONTROL | 


INPUTS 


MODE 


Si 


Sq 


L 
H 
L 
H 


L 
L 
H 
H 


INHIBIT CLOCK 
SHIFT LEFT 
SHIFT RIGHT 
PARALLEL LOAD 
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DIGITAL 54/74 TTL SERIES - S54198 • N74198 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 




854198 


N 74 198 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.6 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N: 


High logic level 
Low logic level 






20 
10 






20 
10 




Input Count Frequency, fpount 









25 







25 


MHz 


Width of Clock or Clear Pulse, t,^ 




20 






20 






ns 


Mode-Control Setup Time, tgg^^p 




30 






30 






ns 


Data Setup Time, tgg^^p 




20 






20 






ns 


Hold Time at any Input, t|^Q|j| 


















ns 


Operating Free-Air Temperature, T^ 




-55 


25 


125 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S54198 


N74198 


UNIT 


V|H 


High-level input voltage 






MIN 


TYPi 


MAX 


MIN 


TYp; 


MAX 




2 






2 






V 


V,L 


Loviz-level input voltage 










0.8 






0.8 


V 


V| 


Input clamp voltage 


Vqc = MAX, 


l| =-12mA 






-1.5 






-1.5 


V 


Vqh 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8V, 


V,H = 2V, 
Ioh=-800mA 


2.4 






2.4 






V 


Vol 
'i 


Low-level output voltage 

Input current at maximum 
input voltage 


Vcc = MIN, 
V,L =0.8V, 


V,H = 2V, 
'OL " ISmA 

V| = 5.5V 






0.4 
1 






0.4 
1 


V 
mA 


'iH 


High-level input current 


Vcc = MAX, 


V| = 2.4V 






40 






40 


ma 


'iL 


Low-level input current 


Vcc = MAX, 


V, = 0.4V 






-1.6 






-1.6 


mA 


'os 


Short-circuit output 
current^ 


Vcc = MAX 




-20 




-57 


-18 




-57 


mA 


'cc 


Supply current 


Vcc = MAX, 


Table Below 




72 


104 




72 


116 


mA 



SWITCHING CHARACTERISTICS, V^c " 5V, T^ - 25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^max Maximum input count frequency 




25 


35 




MHz 


Propagation delay time, high-to- 






23 
20 


35 
30 




PHL low-level output from clear 

Propagation delay time, high-to- 
PHL low-level output from clock 


Cl=15pF, RL = 400n 


8 








Propagation delay time, low-to- 




8 


17 


26 




PLH high-level output from clock 







* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at Vqq = 5V, T^ = 25''C. 
^ Not more than one output should be shorted at a time. 

TEST CONDITIONS FOR Iqq (all outputs are open) 











TYPE 


APPLY 4.5V 


FIRST GROUND, 
THEN APPLY 4.5V 


GROUND 




S54198, N 74 198 


Serial input, Sg, S.] 


Clock 


Clear, 1 nputs A thru H 
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8-BIT SHIFT REGISTERS 



S54199-N,F,Q • N74199-N,F 



DIGITAL 54/74 HL SERIES 



S54199 
N74199 



DESCRIPTION 

These 8-bit shift registers are compatible with most other TTL, DTL, 
and MSI logic families. All inputs are buffered to lower the drive re- 
quirements to one normalized Series 54/74 load, and 'input clamping 
diodes minimize switching transients to simplify system design. Max- 
imum input clock frequency is typically 35 megahertz and power dis- 
sipation Is typically 360 mW. 

These synchronous 8-blt registers feature parallel inputs, parallel 
outputs, J-K serial inputs, shift/load control input, a direct over- 
riding clear line, and gated clock inputs. The register has three 
modes of operation: 

Parallel (Broadside) Load 

Shift (In the direction Qa toward Qli) 



PIN CONFIGURATIONS 



Inhibit Clock (Do nothing) 



Parallel loading Is accomplished by applying the 8 bits of data and 
taking the shift/load control input low when the clock Input Is not 
Inhibited. The data is loaded into the associated flip-flop and ap- 
pears at the outputs after the positive transition of the clock input. 
During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when shift/load is high and 
the clock input is not inhibited. Serial data for this mode is entered 
at the J-K inputs. See the J-K inputs truth table for states required 
to enter serial data into the first flip-flop. 

Both of the clock Inputs are Identical in function and may be used 
interchangeably to serve as clock or clock-inhibit Inputs. Holding 
either high Inhibits clocking, but when one is held low, a clock input 
applied to the other Input Is passed to the eight flip-flops of the reg- 
ister. The clock-inhibit input should be changed to the high level 
only while the clock input Is high. 

These shift registers contain the equivalent of 79 TTL gates. 
Average power dissipation per gate is typically 4.55 mW. 

LOGIC DIAGRAM 







N,F,Q PACKAGES 




SHIFT INPUT 
VCC LOAD H 


Oh 




oq 


INPUT INPUT 
F 0, E 


Oe clear CLOCK 


24 23 22 


21 


20 


19 


IB 17 ,ie 


IS 14 13 




n n n 


n 


n 


n 


n n n 


n n n 








1 1 


1 


1 




1 1^ 1 














Oh 




Qa 


F Qf e 


Q£ CLEAR 










K 


"A 


J 


<H 


C Oc D 


CLOCK 
Op INHIBIT 








i i 


1 


,1, 


1 


1 1 1 


1 1 






u u u 


u 


u 


U 


u u u 


u u u 




, S J , INPUT 


Oa 


INPUT 


Ob 


INPUT Oc INPUT 


^ ^^ 1 


^Pin assignments fo 


r these circuits are thesame for packages. 



TRUTH TABLE 



INPUTS 


OUTPUT 


J K 


Qa 


X _l X -J 
_l _1 X I 


QAn 

L 
H 
QAn 



NOTES: 

A. t^ = bit time before 
clock pulse 



B. t, 



n+1 



bit time after 



clock pulse 
H - high level, L = low level 
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DIGITAL 54/74 TTL SERIES ■ S54199, N74199 



RECOMMENDED OPERAUNG CONDITIONS 



Supply Voltage Vqq 




S54199 


N74199 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5' 


5.25 


V 


Normalized Fan-Out From each output. 


N: High logic level 
Low logic level 






20 
10 






20 
10 




Input Count Frequency, fgount 









25 







25 


MHz 


Width of Clock or Clear Pulse, t^^ 




20 






20 






ns 


Mode-Control Setup Time, tgg^^p 




30 






30 






ns 


Data Setup Time, tgg^^p 




20 






20 






ns 


Hold Time at any Input, tj^Qi^j 


















ns 


Operating Free-Air Temperature, T^ 




-55 


25 


125 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS(over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


854199 


N74199 


UNIT 






















V|H 


High-level input voltage 






MIN 


TYPi 


MAX 


MIN 


TYP» 


MAX 




2 






2 






V 


VlL 


Low-level input voltage 










0.8 






0.8 


V 


Vl 


Input clamp voltage 


Vcc = MAX, 


1, ='-12mA 






-1.5 






-1.5 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8V, 


V,H = 2V, 
Ioh=-800mA 


2.4 






2.4 






V 


Vol 
'i 


Low-level output voltage 

Input current at maximum 
input voltage 


Vcc = MIN, 
V|L = 0.8V, 

Vcc = MAX, 


V,H = 2V, 
IqI_ = 16mA 

V| = 5.5V 






0.4 
1 






0.4 
1 


V 
mA 


'IH 


High-level input current 


Vcc = "^AX, 


V, = 2.4V 






40 






40 


mA 


'IL 


Low-level input current 


Vcc = MAX, 


V| = 0.4V 






-1.6 






-1.6 


mA 


'os 


Short-circuit output 
current^ 


Vcc = I^AX 




-20 




-57 


-18 




-57 


mA 


'cc 


Supply current 


Vcc = MAX, 


Table Below 




72 


104 




72 


116 


mA 



SWITCHING CHARACTERISTICS, Vqc = 5V. Ty^ 


- 25°C. N = 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*max Maximum' input count frequency 
Propagation delay time, high-to- 
PHL low-level output from clear 

Propagation delay time, high-to- 
PHL low-level output from clock 

Propagation delay time, low-to- 
PLH high-level output from clock 


Cl = 15pF, R|_ = 400fi 


25 

8 
8 


35 
23 

20 

17 


35 
30 
26 


MHz 
ns 

ns 

ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
'* Ail typical values are at Vqq = 5V, T^ = 25 C. 
^ Not more than one output should be shorted at a time. 

TEST CONDITIONS FOR Iqq (all outputs are opan) 











TYPE 


APPLY 4.5V 


FIRST GROUND, 
THEN APPLY 4.5V 


GROUND 




S54199, N 74 199 


J, K, Inputs A thru H 


Clock 


Clock Inhibit, Clear, Shift/Load 
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DIGITAL 54/74 TTL SERIES 



54/74 And 54/74H Typical A.C. Loads And Waveforms 



LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT FOR 

BI-STATE 

TOTEM-POLE OUTPUTS 



LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 



-Kl- 




NOTES: A. C|_ includes probe and jig capacitance. 
B. All diodes are 1N3064. 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



TYPICAL AC WAVEFORMS 



^ 








VOLTAGE WAVEFORMS 
PULSE WIDTHS 


HIGH-LEVEL 
PULSE 


^,.5V 1=^-^ 


1 - ^„ - 1 


LOW-LEVEL 
PULSE 


\'- -^tK 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 



Jf' 



-^\^ 



^ 



-I .J Vo 

.N Vn 



OUTPUT 
CONTROL 
(LOW-LEVEL 
ENABLING) 



|-»'PHL— 



-^ 




NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output 
control. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the 
output control. 

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

E. All input pulses are supplied by generators having the following characteristics: t^ ^^2.5 ns, tf < 2.5 ns, PRR ^ 1 MHz, and 



50 n. 
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OUADRUPLE 2-INPUT POSITIVE 
NAND GATE 



SCHEMATIC (each gate) 



S54H00-A,F.W • N74H00-A,F 



DIGITAL 54/74 TTL SERIES 



PIN CONFIGURATIONS 



S54H00 
N74H00 




W PACKAGE 



n n n n n n n 







U U U U U U U 

A,F PACKAGE 

n n n n n n n 






u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq; S54H00 Circuits 
N74H00 Circuits 
Normalized Fan-Out from each Output, N 
Operating Free-Air Temperature Range, T^: S54H00 Circuits 

N74H00 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 

5.25 

10 

125 

70 


V 
V 

°C 

°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical level at output 


\/QQ = mn, 


2 


V 


Vin(O) 


Logical input voltage 
required of any input 
terminal to ensure 
logical 1 level at output 


Vcc = MIN, 


0.8 


V 


Voutd) 


Logical 1 output 
voltage 


Vcc = M(N, Vin=0.8V, 
l|oad = -500/uA 


2.4 


V 


Vout(O) 


Logical output 
voltage 


Vcc = MIN, Vin = 2V, 
'sink = 20mA 


0.4 


V 


>in(0) 


Logical level input 
current (each input) 


Vcc = MAX, Vjn = 0.4V 


-2 


mA 


lind) 


Logical 1 level input 
current (each input) 


Vcc ° MAX, Vjn = 2.4V 
Vcc " 1^^^' ^in = 5.5V 


50 
1 


mA 

mA 


'os 


Short circuit output 
current''' 


Vcc " "^AX, 


-40 -100 


mA 


'CC(O) 


Logical level supply 
current 


Vqc = MAX, Vjn = 4.5V 


26 40 


mA 


'ccd) 


Logical 1 level supply 
current 


Vcc = MAX, Vin = 


10 16.8 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54H00, N74H00 



SWITCHING CHARACTERISTICS , Vqc - 6V 


Tyy - 2B''C, N - 


10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*pdO Propagation delay time 
to logical level 

tpjji Propagation delay time 
to logical 1 level 


Cl = 25pF, 
Cl = 25pF, 


R|_ = 280n 
RL = 280n 




6.2 
5.9 


10 
10 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
• • All typical values are at Vqq - 5V, T « ~ 25° C. 

Not more than one output should be shorted at a time, and duration of short circuit test should not exceed 1 second. 
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SinnHtiR*! quadruple 2INPUT POSITIVE NAND GATE 
"Sa"'- ■■■■■■■ WITH OPEN COLLECTOR OUTPUT 



S54H01-A,F,W • N74H01-A,F 



DIGITAL 54/74 TTL SERIES 



S54H01 
N74H01 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 







LI U U U U U U 

A,F PACKAGE 

n n n n n n n 



WJ^^ 



U U'U u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^c: S54H01 Circuits 
N74H01 Circuits 
Normalized Fan-Out from each Output, N 
Operating Free-Air Temperature Range, T^: S54H01 Circuits 

N74H01 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 
5.25 

10 
125 

70 


V 
V 

°c 

°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|n(1) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical 0(on) level at 
output 


Vcc - MIN, 


2 


V 


Vin(O) 


Logical input voltage 
required at any input 
ternninal to ensure 
logical 1 (off) level at 
output 


Vcc-MIN, 


0.8 


V 


'out(l) 


Output reverse current 


Vcc - MIN, Vin - 0.8V, 
Vout(1)-5.5V 


250 


mA 


Vout(O) 


Logical output 
voltage (on level) 


Vcc " MIN, Vin - 2V, 
fsink - 20mA 


0.4 


V 


>in(0) 


Logical level input 
current (each Input) 


Vcc -MAX. Vin -0.4V 


-2 


mA 


'ln(l) 


Logical r level input 
current (each input) 


Vcc - MAX. Vin ' 2.4V 
Vcc "MAX, Vin -5.5V 


50 
1 


mA 

mA 


'CC(O) 


Logical level supply 
current 


Vcc -MAX, Vin -4.5V 


26 40 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc " MAX Vi„ - 


6.8 10.0 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54H01, N74H01 



SWITCHING CHARACTERISTICS, V|«c - BV, T^ - 


2B*C. N - 10 








PARAMETER 


TEST CONDITIONSt 


MIN TYP** 


MAX 


UNIT 


tpcjo Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL-25pF, R|_-280n 
CL = 25pF, RL = 280n 


7.5 
10.0 


12.0 
15.0 


ns 
ins 



* For conditions sho\Afn as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
• * All typical values are at Vqc = 5V, T/^ - 25° C. 
t Load resistor Ri_ is connected from V^c to thB output, and load capacitor C|_ is connected from the output to ground. 



2-186 



signotiBs 



HEX INVERTER 



ISCHEMATIC (each inverter) 



S64H04-A,F,W • N74H04-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54H04 
N74H04 




W PACKAGE 

n n n n n n n 



6 




6 



u g u u u u u 

A,F PACKAGE 

n n n n n n n 



[qJ[qJ[qJ 



u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H04 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H04 Circuits 




4.75 


5 


5.25 


V 


Norrrwlized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H04 Circuits 


-55 


25 


125 


°C 




N74H04 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at input 
terminal to ensure 
logical level at 
output 


Vcc-MIN, 


2 






V 


Vin(O) 


Logical input voltage 
required at input 
terminal to ensure 
logical 1 level at 
output 


Vcc = MIN, 






0.8 


V 


Voutd) 


Logical 1 output 
voltage 


Vcc^MIN, Vin = 0.8V, 
l|oad--500MA 


2.4 






V 


Vout(O) 


Logical output 
voltage 


Vcc = MIN, Vin-2V, 
'sink = 20mA 






0.4 


V 


>in(0) 


Logical level input 
current 


VqC ■ '^A^' Vjn = 0.4V 






-2 


mA 


'in(l) 


Logical 1 level input 
current 


Vcc - MAX, Vin = 2.4V 
Vcc = MAX, Vjn = 5.5V 






50 

1 


mA 

mA 


'OS 


Short circuit output 
current t 


Vcc=*«AX, 


-40 




-100 


mA 


'CC(0> 


Logical level supply 
current 


Vcc = MAX, Vjn = 4.5V", 




4O.0 


58.0 


mA 


'cc(i> 


Logical 1 l«vel supply 
current 


Vcc 'WAX, Vin = 0, 




1«J0 


26^ 


mA 



2-187 



DIGITAL 54/74 TTL SERIES ■ S54H04, N74H04 



SWITCHING CHARACTERISTICS, Vpc " 5V, Ta - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, RL-280n 
CL-25pF, RL-280n 


6.5 10 
9.0 13.0 


ns 

m 



' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• All typical values are at V<.c = 5V, T;^ - 25° C. 
t Not more than one output should be shorted at a time. 



2-188 



signDtics 



HEX IHVERTER 
WITH OPEN COLLECTOR OUTPUT 



SCHEMATIC (each inverter) 



S54H05-A,F,W • N74H05-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54H05 
N74H05 




W PACKAGE 

n n n n n n n 




u u g u u u u 

A,F PACKAGES 



n n n n n n n 
t>J t>J t>J 



u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H05 Circuits 
N74H05 Circuits 
Normalized Fan-Out from eacli Output, N 
Operating Free-Air Temperature Range, T^: 


S54H05 Circuits 
N74H05 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 
5.25 

10 
125 

70 


V 
V 

°C 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at input 
terminal to ensure 
logical 0(on) level at 
output 


Vcc -MIN, 


2 


V 


Vin(O) 


Logical input voltage 
required at input 
terminal to ensure 
logical 1 (off) level at 
output 


Vcc = MIN, 


0.8 


V 


'out(l) 


Output reverse current 


Vcc -MIN, Vjn = 0.8V, 
Vout(1) = B.5V 


250 


*tA 


Vout(O) 


Logical output 
voltage (on level) 


Vcc -MIN, Vin=2V, 
'sink - 20mA 


0.4 


V 


>in(0) 


Logical level input 
current 


Vcc -MAX, Vin=0.4V 


-2 


mA 


'in(l) 


Logical 1 level input 
current 


Vcc " MAX, Vjn - 2.4V 
Vcc -MAX, Vjn -5.5V 


50 
1 


ma 

mA 


'CC(0> 


Logical level supply 
current 


Vcc - MAX, Vjn = 4.5V 


40.0 58.0 


mA 


•ccd) 


Logical 1 level supply 
current 


Vcc - MAX, Vin = 


16.0 26.0 


mA 



2-189 



DIGITAL 54/74 TTL SERIES ■ S54H05, N74H05 



SWITCHING CHARACTERISTICS, Vqc - 5V, T^ - 25°C. N - 10 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Propagation delay time 
*PdO to logical level 

Propagation delay time 
Vdl to logical 1 level 


Cl = 25pF, Rl = 280n 
Cl = 25pF, Rl = 280n 


10 
13 


15 
18 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

d|n/ice type. 
•* All typical values are at Vqq = 5V, T^ = 25° C. 
t Load resisttor R, is connected from Vqj. to the output, and load capacitor C|_ is connected from the output to ground. 



2-190 



SignDtiES 



QUADRUPLE 2-INPUT POSITIVE 
AND GATE 



S54H08-A,F,W • N74H08-A,F 



DIGITAL 54/74 ni SERIES 



S54H08 
N74H08 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGjE 

n n n n n n n 







u u u u u u u 



A,F PACKAGE 

n n n n n n n 



■^)iJ^ 



U LJ U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq'- 

S54H08 Circuits 

N74H08 Circuits 
Normalized Fan-Out from each Output, N 
Operating Free-Air Temperature Range, T^: 

S54H08 Circuits 

N74H08 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 

5 

26 
25 


5.5 

5.25 

10 

125 

70 


V 
V 

°c 
°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range 


unless otherwise noted) 






PARAMETER 


TEST CONDITIONS' 


MIN TYP** 


MAX 


UNIT 


VinCI) 


Logical 1 input voltage 
required at all input 
terminals to ensure logical 
1 level at output 


VCC = MIN, Voutd) >.4V 




2 




V 


Vin(O) 


Logical input voltage 
required of any input 
terminal to ensure logical 
level at output 


Vcc = MIN, Vout(0)< 2.4V 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, V|n = 2.0V 
l|oad = 500MA 




2.4 




V 


Vout(O) 


Logical output voltage 


Vcc^l^'N' V|n=0.8V 
Isink = 20mA 






0.4 


V 


'in(O) 


Logical level Input 
current (each input) 


Vcc = MAX, V|n = 0.4V 






-2 


mA 


lind) 


Logical 1 level Input 
current (each input) 


VcC = MAX, Vin = 2.4V 
Vcc = MAX, Vin = 5.5V 






50 

1 


mA 


'OS 


Short-circuit output 
current ■!■ 


VcC = MAX, 




-40 


-100 


mA 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, Vin=4.5V 




40 


64 


mA 


■ccd) 


Logical 1 level supply 
current 


Vcc = MAX, Vin = 




24 


40 


mA 



2-191 



DIGITAL 54/74 TTL SERIES ■ S54H08, N74H08 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Vqi tnput negative clamp 
voltage 


^CC"«>V ijn- -12.0mA 
Ta-25°C 


-l.b 


V 



SWITCHING CHARACTERISTICS. Vqq - BV, T^ - 26°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP** MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cl = 25pF, Rl = 280n 

Cl = 25pf, RL = 2aon 


8.8 12 
7.6 12 


ns 
ris 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• Ail typical values at: V^c " 5V, T^ - 26° C. 
t Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 



2-192 



signotics 



TRIPLE 3-MPUT 
POSITIVE HAND GATE 



S54H10-A,F,W • N74H10-A,F 



DIGITAL 54/74 HL SERIES 



S54H10 
N74H10 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 



n n n n n n n 



U U U U U U U 

1 2 3 4 » 6 7 

A,F PACKAGE 

14 13 12 11 10 9 8 

n n n n n n n 



:e^ 
^^. 



u u u u u u u 

1 2 3 4 e t 7 




RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^c: S54H10 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H10 Circuits 




4.75 


5 


5.25 


V 


Normalized Far)-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H10 Circuits 


-55 


25 


125 


°C 




N74H10 Circuits 





25 


70 


"C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all Input 
terminals to ensure 
logical level at output 


Vcc "MIN, 


2 




V 


Vin(O) 


Logical input voltage 
required of any input 
terminal to ensure 
logical 1 level at output 


Vcc = l^'N' 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc -MIN, Vin=0.8V, 
'load = -500jiiA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc -MIN, Vin=2V, 
lsink= 20mA 




0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc -MAX, Vin = 0.4V 




- 2 


mA 


'ln(l) 


Logical 1 level input 
current (each input) 


Vcc - MAX, Vin = 2.4V 
Vcc = "^AX, Vjn = 5.5V 




50 
1 


ma 

mA 


'OS 


Short circuit output 
current''' 


Vcc - MAX 


-40 


-100 


mA 



2-193 



DIGITAL 54/74 TTL SERIES ■ S54H10, N74H10 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'CC(O) 


Logical level supply 
current 


Vcc = l^^^' 


Vi„ = 4.5V 




19.5 


30 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, 


V|n = 




7.5 


12.6 


mA 



SWITCHING CHARACTERISTICS, Vq(.. 5V, Ta - 


25°C, N - 10 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, 
CL = 25pF, 


RL = 280n 
Rl = 280n 


6.3 
5.9 


10 
10 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at V^nq =" 5V, T^ - 25°C. 
t Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 



2-194 



signDtics 



TRIPLE 3-INPUT 
POSITIVE AND GATE 



SCHEMATIC ({each gate) 



S54H11-A,F,W • N74H11-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54H11 
N74H11 




W PACKAGE 



n n n n n n n 



u u u u g g Li 

A.F PACKAGE 

n n n n n n n 



to-. 



ET 



I \ GND 

LI LI U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H11 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H11 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^; 


S54H11 Circuits 


-55 


25 


125 


°C 




N74H11 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical 1 level at output 


Vcc -MIN, 


2 




V 


Vin(O) 


Logical input voltage 
required of any input 
terminal to ensure 
logical Olevel at output 


Vcc -WIN, 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN Vin(i)=2V, 
l|oad = -500MA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc " l^"^' Vin(O) = 0.8V 
'sink = 20mA 




0.4 


V 


lin(O) 


Logical level input 
current (each input) 


Vcc -MAX, Vin=0.4V 




-2 


mA 


"in(1) 


Logical 1 level input 
current (each input) 


Vcc = MAX, Vin = 2.4V 
Vcc -MAX, Vin=5.5V 




50 
1 


ma 

mA 


'os 


Short circuit output 
current^ 


Vcc = MAX, Vin = 4.5V 


-40 


-100 


mA 


'CC(O) 

'cc(n 


Logical level supply 

current 

Logical 1 level supply 

currenv 


Vcc " MAX, Vin = 
Vcc - MAX, Vin = 4.5V 


30 48 
18 30 


mA 
mA 



2-195 



DIGITAL 54/74 TTL SERIES ■ S54H11, N74Hn 



SWITCHING CHARACTERISTICS. V^c = 5V, T;^ - 25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*pdO Propagation delay time 

to logical level 
*pd1 Propagation delay time 


Cl = 25pF, RL = 280n 
Cl = 25pF, RL = 280n 




8.8 
7.6 


12 
12 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
'* All typicaj values are at ^qc ~ 5^' """a ~ 25°C. 
^Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 



2-1 J 



signotics 



DUAL 4-INPUT POSITIVE HAND GATE 



S54H20-A,F,W • N74H20-A,F 

DIGITAL 54/74 m SERIES 



S54H20 
N74H20 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




W PACKAGE 

n n n n n n n 




U U U U U U U 



A,F PACKAGE 

n n n n n n n 






U 111 u u u u u 



RECOMMENDED OPERATING CONDITIONS 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



Supply Voltage Vcq: S54H20 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H20 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H20 Circuits 


-55 


25 


125 


°c 




N74H20 Circuits 





25 


70 


°C 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all Input 
terminals to ensure 
logical level at output 


Vcc = MlN 


2 




V 


Vin(O) 


Logical input voltage 
required of any Input 
terminal to ensure 
logical 1 level at output 


Vcc = MIN, 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc-MIN, Vin=0.8V, 
'load = -500mA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc"<^"^. Vin = 2V, 
'sink = 20mA 




0.4 


V 


l|n(0) 


Logical level Input 
current (each Input) 


VcC=MAX, Vin=0.4V 




-2 


mA 


'in(l) 


Logical 1 level input 


Vcc-I^AX, Vin = 2.4V 




50 


ma 




current (each Input) 


Vcc - I^AX, Vjn = 5.5V 




1 


mA 


IqS 


Short circuit output 
current''' 


Vcc = IVAX, 


-40 


-100 


mA 


'CC(O) 


Logical level supply 


Vcc " I^AX, Vjn = 4.5V 


13 20 


mA 




current 










'CC(I) 


Logical 1 level supply 


Vcc - I^AX. Vin = 


5 8.4 


mA 




current 











2-197 



DIGITAL 54/74 TTL SERIES ■ S54H20, N74H20 



SWITCHING CHARACTERISTICS, Vcc" 5V, 


Ta- 


25°C, N - 10 . 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdi Propagation delay time 
to logical 1 level 


CL = 25pF, RL = 280n 
CL = 25pF, RL = 280n 


7 
6 


10 
10 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at Vqq - 5V, T^ - 25° C. 
t Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 



2-198 



signDtics 



DUAL 4-INPUT POSfTIVE AND GATE 



SCHEMATIC (each gate) 



SB4H21-A.F,W • N74H21-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54H21 
N74H21 




W PACKAGE 

n n n n n n n 



GND 



U U U U U l_J u 

A,F PACKAGE 

14 13 12 11 10 S 8 

n n n n n n n 



I 01 



u u u u u u u 

1 2 3 4 B • 7 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H21 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H21 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H21 Circuits 


-55 


25 


125 


°c 




N74H21 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vin(l) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical 1 level at output 


Vcc = MIN, 




2 , 




V 


Vin(O) 
Voutd) 


Logical input voltage 
required of any input 
terminal to ensure 
logical level at output 
Logical 1 output voltage 


Vcc - MIN, 

Vcc - MIN, 
l|oad = -500MA 


Vin(1)=2V, 


2.4 


0.8 


V 
V 


Vout(O) 


Logical output voltage 


Vcc = M'N' 
Isink = 20mA 


Vin(0)=0.8V, 




0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc ° MAX, 


Vin = 0.4V 




-2 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc " ^^^ 
Vcc = f^AX, 


Vin = 2.4V 
Vin = 5.5V 




50 
1 


ma 

mA 


'OS 


Short circuit output 
current''^ 


Vcc = MAX, 


Vin = 4.5V 


-40 


-100 


mA 


'CC(O) 


Logical level supply 
current 


Vcc " MAX, 


Vin = 


20 32 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc ° ^^^' 


Vin = 4.5V 


12 20 


mA 



2-198 



DIGITAL 54/74 TTL SERIES ■ S54H21, N74H21 



SWITCHING CHARACTERISTICS, Vcc- 5V, T^ = 


25°C, N = 10 








PARAMETER 


TEST CONDITIONS 


MIN TYP** 


MAX 


UNIT 


*pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cl = 25pF, RL = 280n 
Cl = 25pF, R|_ = 280n 


8.8 
7.6 


12 
12 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

'* All typical values are at V^,- = 5V, T^ = 25° C. 
t Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 



2-200 



signEtiES 



DUAL 4-INPUT POSITIVE HAND GATE 
WITH OPEN COLLECTOR OUTPUT 



SCHEMATIC (each gate) 



S54H22-A,F,V« • N74H22-A.F 



DIGITAL 54/74 HL SERIES 



PIN CONFIGURATIONS 



S54H22 
N74H22 




W PACKAGE 

n n n n n n n 



U U U U U g U 

A,F PACKAGE 

n n n n n n n 



i> 



U U U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H22 Circuits 
N74H22 Circuits 
Normalized Fan-Out from each Output, N 
Operating Free-Air Temperature Range; S54H22 Circuits 

N74H22 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 

5.25 

10 

125 

70 


V 
V 

°C 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals to ensure logi- 
cal 0(on) level at output 


Vcc = MIN, 


2 


V 


Vin(O) 


Logical input voltage 
required at any input 
terminal to ensure logi- 
cal 1 (off) level at output 


Vcc = MIN, 


0.8 


V 


'outd) 


Output reverse current 


Vcc = MIN, Vjn = 0.8V, 
Vout(1)=5.5V 


250 


mA 


Vout(O) 


Logical output 
voltage (on level) 


Vcc = MIN, Vin=2V, 
•sink = 20mA 


0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, V|n=0.4V 


-2 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc = MAX, Vjn = 2.4V 
Vcc = ^^^' ^in = 5.5V 


50 
1 


mA 
mA 


'CC(O) 


Logical level supply 
current 


Vcc = MAX, Vin = 4.5V 


13 20 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, Vin=0 


3.4 5.0 


mA 



2-201 



DIGITAL 54/74 TTL SERIES ■ S54H22. N74H22 



SWITCHING CHARACTERISTICS, Vgc = 5V, T^ 


- as^c. N - 10 








PARAMETER 


TEST CONDITIONS^ 


MIN TYP** 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, RL = 280n 
Cl = 25pF, Rl = 28012 


7.5 
10.0 


12.0 
15.0 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
'* All typical values are at \/qq = 5V, T^ = 25°C. 
^ Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 
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5il|nDtiE5 



8-INPUT POSITIVE NAND GATE 



SCHEMATIC (each gate) 



Se4H30-A,F,W • N74H30A,F,W 



DIGITAL 54/74 HL SERIES 



PIN CONFIGURATIONS 



S54H30 
N74H30 




W PACKAGE 

n n n n n n n 




U U U U U U U 



A,F PACKAGE 

U 13 12 11 10 9 8 

n n n n n n n 



H 



1 



Li U U U U LJ- U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H30 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H30 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H30 Circuits 


-55 


25 


125 


°C 




N74H30 Circuits 





25 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical level at output 


Vcc " '^"^' 


2 




V 


Vin(O) 


Logical input voltage 
required of any input 
terminal to ensure 
logical 1 level at output 


Vcc " '^"^' 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, Vin = 0.8V, 
'load = -500AtA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, Vin = 2V. 
IsinIc = 20mA 




0.4 


V 


>in(0) 


Logical level input 
current (each input) 


Vcc = MAX, Vjn = 0.4V 




-2 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc - MAX, Vin = 2.4V 
Vcc " "^AX, Vjn = 5.5V 




50 

1 


mA 
mA 


'os 


Short circuit output 
current''" 


Vcc " "^AX 


-40 


-100 


mA 


'CC(O) 


Logical level supply 
current 


Vcc - MAX, Vin = 4.5V 


6.5 10 


mA 


'CC(I) 


Logical 1 level supply 
current 


Vcc = MAX, Vin = 


2.5 4.2 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54H30. N74H30 



SWITCHING CHARACTERISTICS, Vcc - 5V. T^ - 


25''C. N - 10 








PARAMETER 


TEST CONDITIONS 


MIN TYP** 


MAX 


UNIT 


^pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, RL = 280ii 
CL = 25pF, RL = 280n 


8.9 
6.8 


12 
10 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
*• All typical values at: S/qq = BV, T/^ = 25° C. 
t Duration of short circuit test should not exceed 1 second. 
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SigilDtiGS 



DUAL 4-INPUT POSITIVE NAND 

BUFFER 



S54H40-A,F,W • N74H40-A,F 



DIGITAL 54/74 m SERIES 



S54H40 
N74H40 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 



li 



777^ 




NOTES: 

1 . Component values shown are nominal. 



W PACKAGE 

n n n n n n n 



U U U U U LJ U 



A,F PACKAGE 



n n n n n n n 






u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H40 Circuits 
N74H40 Circuits 
Normalized Fan-Out from each Output, N 

Operating Free-Air Temperature Range, T^; S54H40 Circuits 

N74H40 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 

-55 



5 
5 

25 
25 


5.5 
5.25 

30 
125 

70 


V 
V 

°c 
°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYpt MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
logical level at output 


Vcc = MIN, 


2 




V 


Vin(O) 


Logical input voltage 
required at any input 
terminal to ensure 
logical 1 level at output 


Vcc = MIN, 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc-MIN, Vin=0.8V, 
'load = -1-5mA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, Vin = 2V, 
"sink = 60mA 




0.4 


V 


lin(O) 


Logical level input 
current (each Input) 


Vcc = MAX, Vin=0.4V 




-4 


mA 


'in(l) 


Logical 1 level input 


Vcc-MAX, Vin=2.4V 




100 


mA 




current (each input) 


Vcc = MAX, Vjn = 5.5V 




1 


mA 


'os 


Short circuit output 
current 


Vccl=MAX 


-40 


-125 


mA 


'CC(O) 


Logical level supply 


Vcc ' MAX, Vin = 4.5V 


25 40 


mA 




current 










'cc(i) 


Logical 1 level supply 


Vcc = MAX, V,n = 


10.4 16 


mA 




current 
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DIGITAL 54/74 TTL SERIES ■ S54H40, N74H40 



SWITCHING CHARACTERISTICS, V^c - 5V 


Ta- 


25°C, N - 30 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpd1 Propagation delay time 
to logical 1 level 


Cl = 25pF, RL=93n 
Cl = 25pF, RL=93n 


6.5 
8.5 


12 
12 


ns 
ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
'* Not more than one output should be shorted at a time, and duration of short circuit test should not exceed 1 second. 
t All typical values are at Vqq = 5V, Ty^ = 25°C. 
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signotics 



DUAL 2-WIDE 2-INPUT 
AND-OR-INVERT GATES 



SCHEMATIC (each gate) 



S54H50-A,F,W • S54H51--A,F,W • N74H50-A,F • N74H51-A.F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54H50 

S54H51 
N74H50 
N74H51 




NOTES: 

1. Component values are nominal. 

2. Both expander inputs are used simultaneously for expanding. 

3. If expander is not used leave X and X pins open. 

4. Expander Inputs X and X are functional on the S54H50 and 
N74H50 circuits only. Make no external connection to X and X 
pins of the S54H51 and N74H51. 

5. A total of four S54H60/N74H60 expander gates or one 
S54H62/N74H62 expander gate may be connected to the 
expander inputs. 

RECOMMENDED OPERATING CONDITIONS 



W PACKAGE 



n n n n n n n 




U U U U U U U 



A,F PACKAGE 



,(j n f;i f;i n n n. 


rf — 'iH — p 
H — V 5 J r 


< 1 


1 1 


U U U U U U U 



Supply Voltage Vcc^ S54H50, S54H51 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H50, N74H51 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 






10 




Operating Free-Air Temperature Range, Ta : S54H50, S54H51 Circuits 


-55 


25 


125 


°c 


N74H50, N74H51 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at both input 
terminals of either AND 
section to ensure logical 
at output 


Vcc = MIN 


2 




V 


Vin(O) 


Logical input voltage 
required at one input 
terminal of each AND 
section to ensure logical 
1 at output 


Vqc = MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, Vin = 0.8V, 
1 load = -500/uA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, Vin = 2V, 
Isink = 20mA 




0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vin=0.4V 




-2 


mA 


lind) 


Logical 1 level input 
current (each input) 


Vcc = MAX Vin = 2.4V 
Vcc = MAX, Vin = 5.5V 




50 

1 


mA 

mA 
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DIGITAL 54/74 TTL SERIES ■ S54H50, S54H51, N74H50, N74H51 



ELECTRICAL C 


HARACTERISTICS (Cont'd) 














PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'os 


Short circuit output 
current** 


Vcc = MAX 




-40 




-100 


mA 


'CC(O) 


Logical level supply 
current 


Vqc = MAX, 


Vin = 4-5V 




15.2 


24 


mA 


'CC(I) 


Logical 1 level supply 
current 


\/qq = MAX, 


Vin = 




8.2 


12.8 


mA 



ELECTRICAL CHARACTERISTICS (S54H50 circuits only) using expander inputs, \/f>Q= 


4.5V,Ta--55°C 






PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


IjnX Expander-node input 
current 


Vx = 1 .4V 






-5.85 


mA 


^BE(Q) Base-emitter voltage of 
output transistor Q 


'sink = 20mA, 1^ = 700mA, 


Rl =0 




1 


V 


^out(l) Logicall output voltage 


l|oad=-500MA, Ii=320mA, 
I2 = -320mA 




2.4 




V 


^out(O) Logical output voltage 


lsink = 20mA, Ii=470mA, 


Rl =68n 




0.4 


V 



ELECTRICAL CHARACTERISTICS (N74H50 circuits only) using expander inputs, V^^- 4.5V, Ta - 0°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'inX 


Expander-node input 
current 


Vx = 1 .4V 








-6.3 


mA 


VbE(Q) 


Base-emitter voltage of 
output transistor Q 


Isink = 20mA, li = 1.1mA, 


Rl 


= 




1 


V 


Voutd) 


Logical 1 output voltage 


l|oad = -500mA, h = 570/iA, 
l2 = -570m A 






2.4 




V 


Vout(O) 


Logical output voltage 


'sink = 20mA, 1^ = 600mA, 


Rl 


= 6312 




0.4 


V 



SWITCHING CHARACTERISTICS, V^c" 5V, T^ - 


25°C. N - 10, 


expander pins are open 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, 
Cl = 25pF, 


Rl = 280n 
Rl = 28on 


6.2 
6.8 


11 
11 


ns 
ns 



SWITCHING CHARACTERISTICS. (S54H50/N74H50 circuits only). Vqq- 5V, Ta - 25°C, 


N - 10, Cx- 


15 pF 








PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL=25pF, RL = 280n 
Cl = 25pF, Rl = 280n 


7.4 

11 


ns 
ns 



* For conditions shown M MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 
* * Not more than one output should be shorted at a time, and duration of short circuit test should not exceed 1 second. 
t All typical va4ues are at V^q " 5V, T« = 25° C. 
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signDtics 



4-WIDE 2-2-2-3-INPUT AND-OR GATE 



t>IN CONFIGURATIONS 



S54H52-A,F.W • N74H52-A,F 



DIGITAL 54/74 HL SERIES 



S54H52 
N74H52 



W PACKAGE 



n n n n n n n 




u u u u u u u 



A,F PACKAGE 



n n n n n n n 




u u u u u u u 



SCHEMATIC DIAGRAM 




NOTE: 

1. A total of six expander gates may be 
connected to the expander input. 





RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H52 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H52 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H52 Circuits 


-55 


25 


125 


°C 




N74H52 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP+ MAX 


UNIT 


^ind) 


Logical 1 input voltage 
required at all input 
terminals of one AND 
section to ensure 
logical 1 at output 


Vcc = MIN 


2 




V 


VinIO) 


Logical input voltage 
required at one Input 
terminal of each AND 
section to ensure 
logical at output 


Vcc = MIN 




0.8 


V 


Voutd) 


Logical 1 output 
voltage 


l|oad = -500a»A 


2.4 




V 
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DIGITAL 54/74 TTL SERIES ■ S54H52, N74H52 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 



TEST CONDITIONS 



MIN 



TYP 



MAX 



UNIT 



Vout(O) 

'in(O) 

'in(l) 



'OS 



'CC(O) 
'CC(I) 



Logical output 

voltage 

Logical level input 

current (each input) 

Logical 1 level input 

current (each input) 

Short circuit output 

current** 

Logical level supply 

current 

Logical 1 level supply 

current 



Vcc = MIN, 
Lj-^ = 20mA 
Vcc- MAX, 


Vi„.0.8V, 
Vin = 0.4V 


Vcc " ^^^' 

Vcc = "^AX, 
Vcc ° "^AX, 


Vin = 2.4V 
Vi„ = 5.5V 

Vi„-4.5V 


Vcc ■ "^AX. 


Vin-0 


Vcc " '^A'^' 


Vi„ = 4.5V 



-40 





0.4 


V 




-2 


mA 




50 


mA 




1 


noA 




-100 


mA 


15.2 


24 


mA 


20 


31 


mA 



ELECTRICAL CHARACTERISTICS (SB4H52 circuits only) using expander input, V^c " 4.5V 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'inX 


Expander-node input 
current 


Vx-1V, lioad- -500mA, 
Ta = -55°C 


-2.7 


-4.5 


mA 


Vout(l) 


Logical 1 output 
voltage 


Vx-1V, l|oad--500/iA, 
Ta - -55°C 


2.4 




V 


Vout(O) 


Logical output 
voltage 


linx --300mA, Ijink " 20mA, 
Ta-125°C 




0.4 


V 



ELECTRICAL CHARACTERISTICS (N74H52 circuits only) using expander input, Wqq - 4.7eV 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


IjnX Expander-node input 

current 
Vout(l) Logical 1 output voltage 
Vout(O) Logical output voltage 


"Vx = 1 V, l,oad - -500m A, Ta = 0°C 

Vx = 1 V, 1 load = -500m A, Ta = 0°C 
linX = -300mA, Isink " 20mA, Ta = 70°C 


-2.9 -5.35 

2.4 

0.4 


mA 

V 
V 



SWITCHING CHARACTERISTICS, Vqc - 5V, Ta ■> 2S°C. N - 10, expander pin is open 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cl = 25pF, RL = 280n 
Cl = 25pF, Rl = 280n 


9.2 15 
10.6 15 


ns 
ns 



SWITCHING CHARACTERISTICS, Vcc ■ ^^' """a " 25° C, N - 10, Cy - 15pF 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^pdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, RL = 280n 
CL = 25pF, RL = 280n 


9.8 
14.8 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions for the applicable 

device type. Expander pin is open. 
' * Duration of short circuit test should not exceed 1 second, 
t All typical values are at Vqj. = 5V, T* = 25° C. 
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signotics 



EXPANDABLE 2-2-2-3-INPUT 
ANDOR-INVERT GATE 



SCHEMATIC DIAGRAM 



S54H53-A,F,W • S54H54-A,F,W • N74H63-A,F • N74H54-A.F 

DIGITAL 54/74 m SERIES 

PIN CONFIGURATIONS 



S54H53 
S54H54 
N74H53 
N74H54 




W PACKAGE 

14 13 12 11 10 9 8 

n n n n n n n 




1_J u u U L_J U l_J 

A,F PACKAGE 

14 13 12 11 10 9 e 

n n n n n n n 




U U U U U U U 



NOTES: 

1 . Component values shown are nominal. 

2. Both expander Inputs are used simultaneously for expanding. 

3. If expander Is not used leave X and X pins open. 

4. Expander Inputs X and X are functional on the S54H53 and 

RECOMMENDED OPERATING CONDITIONS 



N74H53 circuits only. Make no external connection to X and X 
pinsof theS54H54and N74H64. 
5. A total of four S54H60/N74H60 expander gates or one 
S54H62/N74H62 expander gate may be connected to the 
expander inputs. 



Supply Voltage V^c: S54H53, S54H54 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H53, N74H54 Circuits 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 






10 




Operating Free-Air Temperature Range, Tp^: S54H53, S54H54 Circuits 


-55 


25 


125 


°C 


N74H53, N74H54 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required stall input 
terminals of one AND 
section to ensure 
logical at output 


Vcc = MIN, 


2 




V 


Vin(O) 


Logical Input voltage 
required at one input 
terminal of each AND 
section to ensure 
logical 1 at output 


Vcc = MIN. 




0.8 


V 


Vout(l) 


Logical 1 output 
voltage 


Vcc = MIN Vjn = 0.8V, 
'load = -500mA 


2.4 




V 


Vout(O) 


Logical output 
voltage 


Vcc = MIN Vin=2V. 
"sink = 20mA 




0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc = MAX, Vin = 0.4V 




-2 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54H54, IM74H53, S54H54, N74H54 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MiN 


TYP 


MAX 


UNIT 


'in(l) 


Logical 1 level Input 


Voo = MAX, 


Vin = 2-4V 






50 


mA 




current (each Input) 


Vpc = MAX, 


Vin = 5.5V 






1 


mA 


'os 


Short circuit output 
current** 


Vcc = MAX 




-40 




-100 


mA 


'CC(O) 


Logical level supply 
current 


Vcc = "^A^- 


Vi„ = 4.5V 




9.4 


14 


mA 


'CC<1) 


Logical 1 level supply 
current 


Vcc ° "^A^' 


Vin = 




7.1 


11 


mA 



ELECTRICAL CHARACTERISTICS (S54H53 circuits only) using expander inputs, \/(.q' 4.5V, Ta - -55°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'inX 


Expander-node input 
current 


Vx = 1.4V 






-5.85 


mA 


VbE(Q) 


Base-emitter voltage of 
output transistor Q 


'sink = 20mA, li = 700mA, 


Rl =0 




1 


V 


Vout(l) 


Logical 1 output 
voltage 


lload = -BOOmA, Ii=320mA, 
l2 - -320m A 




2.4 




V 


Vout(O) 


Logical output 
voltage 


lsink = 20mA li=470iuA, 


Rl =68n 




0.4 


V 



ELECTRICAL CHARACTERISTICS (N74H53 circuits only) using expander inputs, Vq^' 4.75V, T^ - 0°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


'inX 


Expander-node input 
current 


Vx = 1.4V 






-6.3 


mA 


VbE(Q) 


Base-emitter voltage of 
output transistor Q 


lsink = 20mA, h = 1.1mA, 


Rl =0 




1 


V 


Vout(l) 


Logical 1 output 
voltage 


l|oad = -500A(A, li=570/;tA, 
l2 = -570mA 




2.4 




V 


Vout(O) 


Logical output 
voltage 


Isink = 20mA, 1 1 = 600mA, 


Rl = 63n 




0.4 


V 



SWITCHING CHARACTERISTICS, Vcc" ^^^ '''a ' 25°C, N = 10, expander pins are open 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cu = 25pF, RL = 280n 
Cl = 25pF, RL = 280n 


6.2 11 
7 11 


ns 
ns 



SWITCHING CHARACTERISTICS, (S54H53/N74H53 circuits only) Vqc" 5V, Ta - 25°C, 


N - 10, Cx - 15 pF 






PARAMETER 


TEST CONDITIONS 


MIN 


TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


CL = 25pF, RL = 280n 
Cl = 25pF, RL = 280n 


7.4 
11.4 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 
* * Duration of short circuit test should not exceed 1 second. 
t All typical values are at Vcq= 5V, T^ - 25° C. 
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signDtics 



EXPANDABLE 4-INPUT 
AND-ORINVERT GATES 



S54H65-A,F,W • N74H55-A,F 

DIGITAL 54/74 TTL SERIES 



S54H55 
N74H55 



SCHEMATIC DIAGRAM 



PIN CONFIGURATIONS 




NOTES: 

1. Component values shown are nominal. 

2. Both expander inputs are used simultaneously for expanding. 

3. If expander is not used, leave X and X pins open. 

4. A total of four S54H60/N74H60 expander gates or one S54H62/ 
N74H62 expander gate may be connected to the expander 
inputs. 

RECOMMENDED OPERATING CONDITIONS 



W PACKAGE 

n n n n n n n 




u u g u u g u 

A,F PACKAGE 

n n n n n n n 




LJ u u u u u u 



Supply Voltage Vqc- S54H55 Circuits 




MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H55 Circuits 




4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 








10 




Operating Free-Air Temperature Range, T^: 


S54H55 Circuits 


-55 


25 


125 


°c 




N74H55 Circuits 





25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals of either AND 
section to ensure logical 
at output 


Vcc = MIN 




2 


V 


Vin(O) 


Logical input voltage 
required at one input 
terminal of each AND 
section to ensure logical 
1 at output 


Vcc - MIN 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc ° MIN, 
l|oad=-500|uA 


Vin = 0.8V, 


2.4 


V 


Vout(O) 


Logical output voltage 


Vcc ° MIN, 
Isink = 20mA 


Vin = 2V, 


0.4 


V 


'in(O) 


Logical level input 
current (each input) 


Vcc ° '^'^^• 


Vin = 0.4V 


-2 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc ' MAX, 
Vcc = MAX, 


Vin = 2.4V 
Vin = 5.5V 


50 
1 


mA 

mA 


"os 


Short circuit output 
current** 


Vcc = MAX, 




-40 -100 


mA 


'CC(O) 


Logical level supply 
current 


Vcc ° MAX, 


Vin = 4.5V 


7.5 12 


mA 


'ccdi 


Logical 1 level supply 
current 


Vcc " MAX, 


Vin=0 


4.5 6.4 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54H55, N74H55 



ELECTRICAL CHARACTERISTICS (S54H55 circuits only) using expander inputs. \/qq = 4.5V, T;^ - -55°C 






PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


IjnX Expander-node input 
current 


Vx = 1 .4V 




-5.85 


mA 


VbE(Q) Base-emitter voltage of 
output transistor Q 


Igjnk = 20mA, Ii=700mA, Ri=0 




1 


V 


Vout(l) Logical 1 output voltage 


l|oad = -500mA, Ii = 320mA, 
I2 = -320mA 


2.4 




V 


^out(O) Logical output voltage 


'sink = 20mA, Ii=470mA, Ri=68ii 




0.4 


V 



ELECTRICAL CHARACTERISTICS (N74H55 circuits only) using expander inpuU, V^^ = 


4.75V. T^ = 0°C 






PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


ijnX Expander-node input 
current 


Vx = 1 .4V 






-6.3 


mA 


^BE(Q) Base-emitter voltage 
of output transistor Q 


Ijink = 20mA, li = 1.1mA, 


Rl =0 




1 


V 


^out(l) Logical 1 output voltage 


l|oad=-500MA li = 570AtA, 
l2 = -570mA 




2.4 




V 


Vout(O) Logical output voltage 


'sink = 20mA, li = 600mA, 


Rl = 63n 




0.4 


V 



SWITCHING CHARACTERISTICS. V^c = 5V, T^ => 


25°C. N = 10, expander pins are open 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cl = 25pF, RL = 280n 
Ci:=25pF, RL = 280n 


6.5 
7 


11 
11 


ns 
ns 



SWITCHING CHARACTERISTICS, V^c " 5V, T;^ = 


■ 25°C. N = 10. Cx - 15pF 






PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


tpdO Propagation delay time 
to logical level 

tpdl Propagation delay time 
to logical 1 level 


Cl = 25pF, RL = 280n 
Cl = 25pF, Rl=280S2 


7.7 
11.4 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 
' * Duration of short circuit test should not exceed 1 second, 
t All typical values are at V(-j,= 5V, T;^ = 25°C. 
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DUAL 4-INPUT EXPANDER (FOR USE 
WITH S54H50,S54H53,S54H55 CIRCUITS) 



SCHEMATIC (each expander) 



S54H60-A,F.W 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S54H60 




NOTES: 

1. Connect to X input of S54H50, S54H53, or S54H55 circuit. 

2. Connect to X Input of S54H50, S54H53, or S54H55 circuit. 

3. Component values shown are nominal. 



W PACKAGE 

n n n n n n n 




u u u u g u u 

F PACKAGE 

n n n n n n n 




U U U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq 

Maximum number of expanders that may be fanned-in to one S54H50, S54H53, or 
S54H55 circuit 



4.5V to 5.5V 
4 



ELECTRICAL CHARACTERISTICS (unless otherwise noted T^ - -55°C to 125°C) 








PARAMETER 


TEST CONDITIONS 


MIN TYpt MAX 


UNIT 


Vjn(i) Logical 1 input voltage 


Vcc = 4.5V 




2 


V 


required at all input 










terminals to ensure 










output is In the on state 










V|n(0) Logical input voltage 


Vcc = 4.5V 




0.8 


V 


required at any input 










terminal to ensure 










output is in the off state 










Von On-state output voltage 


Vcc = 4.5V, Vin = 2V, 
Ion = 5.85mA, Ta = -55° 


Vi =1V, 


0.4 


V 




Vcc = 5.5V Vtn = 2V, 


Vi = 0.6V, 


0.4 


V 




Ion = 7.85mA, Ta=125°C 








'off Off-state output current 


Vcc = '*-5V, Vjn = 0.8V, 
R = 575n, Ta = -55° C 


Vi =4.5V, 


320 


HA 


Ion On-state output current 


Vcc= 4.5V, Vin = 2V, 
Ta=-55°C 


Vi =1V, 


-470 


ma 


'in(O) Logical level input 


Vcc = 5.5V Vin = 0.4V 




-2 


mA 


current (each input) 










ljn(1) Logical 1 level input 


Vcc = 5.5V, V|n = 2.4V 




50 


mA 


current (each input) 


Vcc = 5.5V, Vin = 5-5V 




1 


mA 


'CC(on) On-state supply current 


Vcc = 5.5V, Vin = 4.5V, 
Vi = 0.85V 




1 .9 3.5 


mA 


'cC(off ) Off-state supply current 


Vcc= 5.5V, Vin = 0. 
Vi = 0.85V 




3 4.5 


mA 



t All typical values are at Vqq - BV, T^ - 25° C. 
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DIGITAL 54/74 TTL SERIES ■ S54H60 



OUTPUT CAPACITANCE V^c and GND terminals open, T^ - 25°C. 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cx Effective capacitance of output 
transistor Q'^ 


f=1MHz 


1.3 


PF 
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SigilDt 



iC5 DUAL 4-INPUT EXPANDER (FOR USE WITH 
N74H50, N74H53, N74H55 CKCUrTS) 



SCHEMATIC (each expander) 



N74H60-A,F 

DIGITAL 54/74 m SERIES 

PIN CONFIGURATIONS 



N74H60 




NOTES: 

1. Connect to X input of N74H50, N74H53, or N74H55 circuit. 

2. Connect to X Input of N74H50, N74H53, or N74H55 circuit. 
3., Component values shown are nominal. 



W PACKAGE 

n n n n n n n 




u u g u g g u 

A,F PACKAGE 

n n n n n n n 




LJ U U U U U U 

12 3 4 5 • 7 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage V^g 

Maximum number of expanders that may be 

fanned-in to one N74H50, N74H53, or 

N74H55 circuit 



4.75V to 5.25V 



ELECTRICAL CHARACTERISTICS (unless otherwise noted Ta - 0°C to 70°C) 



PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 


V|n(1) 


Logical 1 input voltage 
required at all input 
terminals to ensure 
output is in the on state 


Vcc - 4.75V 






2 


V 


Vin(O) 


Logical input voltage 
required at any Input 
terminal to ensure 
output is In the off state 


Vcc = 4.75V 






0.8 


V 


Vqs 


On-state output voltage 


Vcc = 4.75V, 
Ion = 6.3mA, 
Vcc = 5-25V, 
Ion = 7.4mA, 


Vin = 2V, 
Ta = 0°C 
Vin = 2V, 
Ta = 70° c 


Vi = IV, 
Vi = 0.6V, 


0.4 
0.4 


V 
V 


'off 


Off-state output current 


Vcc - 4.75V, 
R - 575n 


Vin = 0.8V, 

Ta = o°c 


Vi =4.5V, 


570 


ma 


'on 


On-state output current 


Vpp = 4.75V, 
Tf=0°C 


Vin = 2V, 


Vi =1V, 


-600 


mA 


'ln(O) 


Logical level input 
current (each input) 


Vcc = 5.25V, 


Vin = 0.4V 




-2 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc = 5.25V, 
Vcc = 5.25V, 


Vin - 2.4V 
Vin = 5.5V 




50 
1 


mA 

mA 


'cC{on) 


On-state supply current 


Vcc = 5.25V, 
Vi = 0.85V 


Vin = 4.5V, 




1.9 3.5 


mA 


'cC(off) 


Off-state supply current 


Vcc = 5.25V, 
vV = 0.85V 


Vin = 0, 




3 4.5 


mA 
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DIGITAL 54/74 TTL SERIES ■ N74H60 










OUTPUT CAPACITANCE Wqq and GND terminals open. T;^ - 25''C 


PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


IVIAX 


UNIT 


Cx Effective capacitance of 
output transistor Qi 


f = 1 MHz 


1.3 


pF 



t All typical values are at ^qq = 5V, T^ = 25 C 
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TRIPLE 3-INPUT EXPANDER (FOR USE 
WITH S54H52, N74H52 CIRCUITS) 



SCHEMATIC (each expander) 



S54H61-A.F,W • N74H61-A,F 

DIGITAL 54/74 m SERIES 

PIN CONFIGURATIONS 



S54H61 
N74H61 




NOTES: 

1. Component values shown are nominal. 

2. A total of six expander gates may be connected to tl^e 
S54H52/N74H52 expander input. 

RECOMMENDED OPERATING CONDITIONS 



W PACKAGE 



n n n n n n n 




U U U U U U U 



A,F PACKAGE 



n n n n n n n 



^ 



^3^ 



U LJ U U U U U 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



Supply Voltage Vqq: S54H61 Circuits 
N74H61 Circuits 
Operating Free-Air Temperature Range, T^: S54H61 Circuits 

N74H61 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 
4.75 
-55 

b 


5 

5 

25 

25 


5.5 

5.25 

125 

70 


V 
V 

"c 
°c 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vin(O) 


Logical input voltage 
required at any input 
terminal to ensure 
output is in the off state 


Vcc = ^^^ 




0.8 


V 


loff 


Off -state reverse current 


Vcc = MIN, 
Voff = 2.2V, 


Vin(0)=0.8V, 
Ta = MAX 


50 


mA 


'in(O) 


Logical level input 
current (each input) 


Vcc = l^'^^' 


Vin = 0.4V 


-2 


mA 


'in(l) 


Logical 1 level input 
current (each input) 


Vcc ° I^AX, 
Vcc = I^AX, 


Vin = 2.4V 
Vin = 5.5V 


50 

1 


mA 
mA 


'cC(on) 


On-state supply current 


Vcc = "^AX, 


Vin = 4.5V 


11 16 


mA 


'cc(off) 


Off-state supply current 


Vcc = MAX, 


Vin = 


5 7 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54H61, N74H61 



ELECTRICAL CHARACTERISTICS S54H61 circuits only 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Vind) 
Von 


Logical 1 input voltage 
required at all input 
terminals to ensure 
output is in the on state 
On-state output voltage 


Vcc = 4.5V 

Vcc = 4.5V, Vin(i)=2V, 
Ion = 4.5mA, Ta = -55°C 


2 

1 


V 
V 



ELECTRICAL CHARACTERISTICS N74H61 circuits only 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Vind) 
Von 


Logical 1 input voltage 
required at all input 
terminals to ensure 
output is in the on state 
On-state output voltage 


Vcc = 4.75V 

Vcc = 4.76V, Vin(i) = 2V, 
Ion = 5.35mA, T/^ = 0°C 


2 

1 


V 
V 



OUTPUT CAPACITANCE, Vgc and GND terminals open, Ty^ = 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Ox Effective capacitance 
of output transistor Oi 


f = 1 MHz 


1.3 


pF 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
t All typical values are at V^q = BV, T - ~ 26°C 
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3-2-2-3-INPUTAND-OR EXPANDER(FOR USE 
WITH S54H50,S54H53,S54H55 CIRCUITS) 



S54H62-A,F,W 

DIGITAL 54/74 HL SERIES 



S54H62 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




NOTES: 

1 . Connect to X input of S54H50, S54H53, or S54H55 circuit 

2. Connect to X input of S54IH50, 8541-153, or S54H55 circuit 

3. Component values shown are nominai. 

RECOMMENDED OPERATING CONDITIONS 



W PACKAGE 



n n n n n n n 




U U U U U U U 



1 2 3 



A,F PACKAGE 

n n n n n n n 




u u u u u u u 



Supply Voltage Vqq 

Maximum number of expanders that may be fanned-in to one S54H50, S54H53, or 
S54H55 circuit 



4.5V to 5.5V 
1 



ELECTRICAL CHARACTERISTICS (unless otherwise noted Ta - -55°C to 125°C) 










PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 


Vjnd) Logicall input voltage 
required at all input 
terminals of one AND 
section to ensure 
output is in the on 
state 


Vcc = 4.5V 




2 




V 


^in(O) Logical input voltage 
required at one input 
terminal of each AND 
section to ensure 
output is in the off 
state 


Vcc = 4.5V, 






0.8 


V 


Von On-state output 
voltage 


Vcc = 4.5V, Vin-2V, 
Ion = 5.85mA, Ta - -55°C 
Vcc = 5.5V, Vin=2V, 
Ion -7.85mA, Ta = 125°C 


Vi -IV, 
Vi -0.6V, 




0.4 
0.4 


V 
V 


■ off Off -state output 
current 


Vpc_= 4.5V, Vjn - 0.8V, 
R =^7512, Ta = -55°C 


V1-4.5V, 




320 


mA 


■on On-state output current 


Vcc-4.5V, Vin-2V, 
tX - -55°C 


Vi - rv, 


-470 




ma 
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DIGITAL 54/74 TTL SERIES ■ S54H62 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


'in(O) 


Logical level input 
current (each input) 


Vcc = 5-5V, 


Vj„ = 0.4V 




-2 


mA 


'in(l) 


Logical 1 level input 


Vcc = 5.5V, 


Vin = 2.4V 




50 


HA 




current (each input) 


Vcc = 5.5V, 


Vi, = 5.5V 




1 


mA 


'CC(on) 


On-state supply current 


Vcc ° 5.5V, 
V, = 0.85 V 


Vj„ = 4.5V, 


3.8 


7 


mA 


'cC(off) 


Off-state supply 
current 


Vcc = 5.5V, 
V, = 0.85 V 


Vin = 0. 


6 


9 


mA 



OUTPUT CAPACITANCE, Vqc and GND terminals open. T^^ - 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Cx Effective capaitance 

of output transistor Q^ 


f= 1 MHz 


1.3 


PF 



I'AII typical values are at V(^q = 5V, T^ = 25°C. 
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SinnntiEB 3-2-2-3-iNPUT ahdor expander (for use 

S!l ■■■■■■■ WITH N74H50, N74H53, N74H55 CIRCUITS) 



N74H62-A,F 

DIGITAL 54/74 ni SERIES 



N74H62 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 




NOTES; 

1. Connect to X input of N74H50, N74H53, or N74H55 
circuit. 

2. Connect to X input of N74H50, N74H53, or N74H55 
circuit. 

3. Component values shown are nominal. 



A,F PACKAGE 



n n n n n n n 




U LJ U U U U U 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Maximum number of expanders that may be fanned-in to one N74H50, N74H53, or 
N74H55 circuit 



4.75V to 5.25V 
1 



ELECTRICAL CHARACTERISTIOS (unless otherwise noted T^ - 0°C to 70° C) 



PARAMETER 


TEST CONDITIONS 


MIN TYP1^ MAX 


UNIT 


Vind) 


Logical 1 input voltage 
required at all input 
terminals of one AND 
section to ensure 
output is in the on 
state 


Vcc = 4-75V 






2 


V 


Vin(O) 


Logical input voltage 
required at one input 
terminal of each AND 
section to ensure 
output is in the off 
state 


Vcc = 4.75V 






0.8 


V 


Von 


On-state output voltage 


Vpc = 4.75V, 
Ion -6.3mA, 
Vcc = S-^BV, 
Ion = 7.4mA, 


Vin=2V, 
Ta = 0°C 
Vin=2V, 
Ta = 70°C 


Vi = IV, 
Vi =i OittV, 


0.4 
0.4 


V 
V 


'off 


Off -state output 
current 


Vcc = 4.75V, 
R = 575n, 


Vin=0.8Y, 
Ta = 0°C 


Vi - 4.6V, 


570 


mA 


'on 


On-state output current 


Vpp = 4,75V, 


V|n=2V, 


Vi = tv. 


-600 


ma 
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DIGITAL 54/74 TTL SERIES ■ N74H62 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


'in(O) 


Logical level Input 
current (each input) 


Vcc = 5.25V, Vj„ = 0-4V 




-2 


mA 


'iniD 


Logical 1 level input 


Vcc = 5.25V, Vi„ = 2.4V 




50 


mA 




current (each input) 


Vcc = 5.25V, Vjn = 5.5V 




1 


mA 


'cc(on) 


On-state supply current 


Vcc = 5-25V, Vi„ = 4.5V, 
V, - 0.85V 


3.8 


7 


mA 


'cC(off) 


Off-state supply 
current 


Vcc = 5.25V, Vj„ = 0, 
V, = 0.85 V 


6 


9 


mA 



OUTPUT CAPACITANCE Vcc and GNO terminals open, Ta - 25°C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


Ox Effective capacitance 
of output transistor Qi 


f = 1 MHz 


1.3 


PF 



^All typical values are at Vqq = 5V, T. = 25°C. 
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SigilDtiGS 



J-K MASTER-SLAVE FLIP-FLOP 



S54H71-A,F,W • N74H71-A,F 



DIGITAL 54/74 HL SERIES 



S54H71 
N74H71 



DESCRIPTION 

These J-K flip-flops are based on the master-slave principle. The 
AND-OR gate inputs for entry into the master section are con- 
trolled by the clock pulse. The clock pulse also regulates the cir- 
cuitry which connects the master and slave sections. The sequence 
of operation is as follows: 

1 . Isolate slave from master 

2. Enter information from AND-OR gate inputs to master 

3. Disable AND-OR gate inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to change 
when the clock pulse is in a high state. 

TRUTH TABLE 



PIN CONFIGURATIONS 











NOTES: 

1. J= (J1A» JIB) + <J2A» J2B) 

2. K= (K1A* K1B) + (K2A» K2B) 

3. t^ = Bit time before clock pulse. 

4. t^+1 = Bit time after clock pulse. 




tn 


tn+1 


J 


1 
1 


K 

1 

1 




Qn 

1 
Qn 











W PACKAGE 



PRESET J28 



n n n n n n n 



HZZE 




U U U U U U U 



K18 CLOCK Vcc 



A,F, PACKAGE 

Vcc CLOCK K2e K2A K1B K1A Q 

14 13 12 It 10 9 a 

n n n n n n n 




LJ LJ U U U U U 



Jl« JIB J2A J2B PRESET Q OND 



SCHEMATIC 



f- 




M 

o— * 



^<t: 



p 



s 



NOTE: Component values shown are nominal. 
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DIGITAL 54/74 TTL SERIES ■ S54H71, N74H71 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vq^.: S54H71 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H71 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: S54H71 Circuits 


-55 


25 


125 


°c 


N74H71 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, tp(p,og|^) 
Width of Preset Pulse, tp(pre»et) 


12 






ns 


16 






ns 


Input Setup Time, tj^^ {See Above) 


''Viclocl^) 








Input Hold Time, tj^^i^j 












ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS * 


MIN TYpt MAX 


UNIT 


Vind) 


Input voltage required to ensure logical 










1 at any input terminal 






2 


V 


Vin(O) 


Input voltage required to ensure logical 










at any input terminal 






0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, 


l,03d- -500mA 


2.4 


V 


Vout(O) 


Logical output voltage 

Logical level input current at J1 A, 


Vcc = MIN, 


'sink - 20mA 


0.4 


V 


'in(O) 


J1 B, J2A, J2B, K1 A, K1 B, K2A, or 
K2B 


Vcc = MAX, 


Vin-0.4V 


-2 


mA 


'in(O) 


Logical level input current at preset 


Vcc = MAX, 


Vin-0.4V 


-6 


mA 


'in<0) 


Logical level input current at clock 


Vcc " ^^^- 


Vin = 0.4V 


-4 


mA 


'in(l) 


Logical 1 level input current at J1 A, 
JIB, J2A, J2B, K1 A, K1B, K2A. 
orK2B 


Vcc ° "^A^- 

Vcc ° '^A'^' 


Vin = 2.4V 
V.,„ = 5.5V 


50 
1 


mA 


'in(l) 


Logical 1 level input current at preset 


Vcc ° '^'^^' 
Vcc " "^A^- 


Vin = 2.4V 
Vi„=5.5V 


150 
1 


HA 
mA 


'in(l) 


Logical 1 level input current at clock 


Vcc = MAX, 
Vcc = MAX, 


Vin = 2.4V 
V-,„ = 5.5V 


100 
1 


nA 
mA 


'OS 


Short-circuit output current ** 


Vcc ° "^A^- 


Vm=0 


-40 -100 


mA 


'cc 


Supply current 


Vcc ° MAX 




19 30 


mA 



SWITCHING CHARACTERISTICS, Vqc- 5V, Ta - 


25°C, N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^clock Maximum clock frequency 


Cl = 25pF, 


Rl = 280n 


25 


30 




MHz 


Propagation delay time to logical 1 
P*^^ level from preset to output 


Cl - 25 pF, 


Rl = 280n 




6 


13 


ns 


Propagation delay time to logical 
P*^0 level from preset to output 


Cl = 25 pF, 


Rl = 28on 




12 


24 


ns 


Propagation delay time to logical 1 
P*^^ level from clock to output 


Cl - 25 pF, 


Rl = 28on 


6 


14 


21 


ns 


^ Propagation delay time to logical 
pdO 

level from clock to output 


Cl = 25pF, 


Rl = 28012 


10 


22 


27 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 



t All typical values are at V 



CC 



5V, Ty. = 25 C. 
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J-K MASIIR-SLAVE FUP-FLOP 



S54H72-A,F,W • N74H72-A,F 



DIGITAL 54/74 HL SERIES 



S54H72 
N74H72 



DESCRiPtiON 

These J-K flip-flops are based on the master-slave principle'. The 
AND gate inputs for entry into the master section are controlled by 
the clock pulse. The clock pulse also regulates the circuitry which 
connects the master and slave sections. The sequence of operation is 
as follows: 

1 . Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to change when 
the clock pulse is in a high state 

TRUTH TABLE 



PIN CONFIGURATIONS 



LOGIC 



'(Each Flip-Flop) | 


tn 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


^ 



NOTES: 

1. J = J1 • J2 • J3 

2. K = K1 • K2 • K3 

3. tp ■■ bit time before clock pulse 

4. tn+1 ~ bit time after clock pulse. 



W PACKAGE 



n n n n n n n 




U U U U u U LJ 

A,F PACKAGE 

n n n n n n n 




U LJ U U U U U 



CLOCK WAVEFORA/I 
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DIGITAL 54/74 TTL SERIES ■ S54H72, l\174H72 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc^ S54H72 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H72 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: S54H72 Circuits 


-55 


25 


125 


°C 


N74H72 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, tp,g,ock) 


12 






ns 


Width of Preset Pulse, tpj-^ggg^) 
Width of Clear Pulse, tpj^iear) 


16 






ns 


16 






ns 


Input Setup Time, t^g^^p (See above) 


^*p(clock) 








Input Hold Time, t^^Q\^ 












ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc = MIN 




2 


V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc = MIN, 




0.8 


V 


Vout(l) 


Logical 1 output 
voltage 


Vcc = MIN, 


l|oad = -500M 


2.4 


V 


Vout(O) 


Logical output 
voltage 


Vcc = MIN 


Isink = 20mA 


0.4 


V 


'in(O) 


Logical level input 
current at J 1,J2,J3, 
K1,K2,K3, or clock 


Vcc " MAX, 


Vin = 0.4V 


-2 


mA 


lin(O) 


Logical level input 
current at preset or 
clear 


Vcc = MAX, 


Vin=0.4V 


-4 


mA 


'in(l) 


Logical 1 level input 
current at J1,J2,J3, 
K1,K2, orK3 


Vcc = MAX, 
Vcc " '^'^^' 


Vjn = 2.4V 
Vjn = 5.5V 


50 
1 


HA 
mA 


'in(l) 


Logical 1 level input 
current at clock 


Vcc ' "^A^' 
Vcc = MAX, 


Vjn = 2.4V 
Vin=5.5V 


50 

1 


ma 

mA 


'in(l) 


Logical 1 level input 
current at preset or 
clear 


Vcc ' MAX, 
Vcc ° MAX, 


Vjn = 2.4V 
Vjn = 5.5V 


100 

1 


ma 

mA 


'os 


Short circuit output 
current** 


Vcc = MAX, 


Vin = 


-40 -100 


mA 


'cc 


Supply current 


Vcc = MAX, 




16 25 


mA 



SWITCHING CHARACTERISTICS, Vqq • 5V, T^ - 


25°C,N^10 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^clock Maximum clock 
frequency 


CL = 25pF, 


R|_ = 280n 


25 30 




MHz 


tpdl Propagation delay time 
to logical 1 level from 
clear or preset to output 


Cl = 25pF, 


Rl = 280n 


6 


13 


ns 


tpdO Propagation delay time 
to logical level from 
clear or preset to output 


Cu = 25pF, 


RL = 280n 


12 


24 


ns 


tpdl Propagation delay time 
to logical 1 level from 
clock to output 


Cl = 25pF, 


RL = 280n 


16 


21 


ns 


tpdO Propagation delay time 
to logicalO level from 
clock to output 


Ci_ = 25pF, 


Rl = 28on 


22 


27 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
* * Not more than one output should be shorted at a time, and duration of short circuit test should not exceed 1 second. 
t All typical values are at Vqq = 5V, T^ = 25° C. 
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DUAL J-K MASTER-SLAVE FLIP-FLOP 



S54H73-A,F,W • N74H73-A,F 



DIGITAL 54/74 TTL SERIES 



S54H73 
N74H73 



DESCRIPTION 

These J-K flip-flops are based on the master-slave principle. The 
AND gate inputs for entry into the master section are controlled by 
the clock pulse. The clock pulse also regulates the circuitry which 
connects the master and slave sections. The sequence of operation is 
as follows: 

1 . Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. l 
Logical state of J and K inputs must not be allowed to change When 
the clock pulse is in a high state. 

TRUTH TABLE 



PIN CONFIGURATIONS 



LOGIC 



(Each Flip-Flop) 1 


tn 


tn+1 


J 


K 


Q 




1 
1 



1 

1 


Qn 

1 
5n 



NOTES: 

1. tn = bit time before clock pulse 

2. t^^t ~ ^'^ time after clock puls9 



W PACKAGE 

J a Q OBD K Q 

n n n n n n n 



s 



rrrrrnTTTTTTr 

A,F PACKAGE 

J Q Q OND K Q a 

n n n n n n n 



Wf^ 



irz 



u u u u u u u 



CLOCK WAVEFORM 



POSITIVE LOGIC 

Low input to clear sets Q to logical 
Clear is independent of clock 

SCHEMATIC (each flip-flop) 
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DIGITAL 54/74 TTL SERIES ■ S54H73, N74H73 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vq^: S54H73 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H73 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: S54H73 Circuits 


-55 


25 


125 


°c 


N74H73 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 






10 




Width of Clocl< Pulse, tp(g|Qg,^) 
Width of Clear Pulse, tpj^iear) 


12 






ns 


16 






ns 


Input Setup Time, t^g^^p (See above) 


>V(clock) 








Input Hold Time, t^^i^j 












ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS** 


MIN TYPt MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc = "^'N 




2 


V 


Vin(O) 


Input voltage required 
to ensure logical at 
any input terminal 


Vcc = "^"^ 




0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = i^'N. 


'load = -500mA 


2.4 


V 


Vout(O) 


Logical output voltage 


Vcc ° '^"^' 


'sink = 20mA 


0.4 


V 


lin(O) 


Logical level input 
current at J, K, or clock 


Vcc = ^^^' 


Vin = 0.4V 


-2 


mA 


lin(O) 


Logical level input 
current at clear 


Vcc ° '^AX, 


Vin = 0.4V 


-4 


mA 


'in(l) 


Logical 1 level input 
current at J or K . 


Vcc = I^AX, 
Vcc = MAX, 


Vin = 2.4V 
Vin = 5.5V 


50 
1 


mA 
mA 


hnd) 


Logical 1 level input 
current at clock 


Vcc = I^AX, 
Vcc = MAX, 


Vin = 2.4V 
Vin = 5.5V 


50 

1 


mA 
mA 


'in(l) 


Logical 1 level input 
current at clear 


Vcc ° MAX, 
Vcc = MAX, 


Vin = 2.4V 
Vin = 5.5V 


100 

1 


mA 

mA 


'os 


Short circuit output 
current** 


Vcc = MAX, 


Vin = 


-40 -100 


mA 


'cc 


Supply current 


Vcc = MAX 




32 50 


mA 



SWITCHING 


CHARACTERISTICS, Vcc * ^V. T 


A - 25°C, N 


-10 








PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^clock 


Maximum clock 
frequency 


Cl = 25pF, 


RL = 280n 


25 30 




MHz 


tpdl 


Propagation delay time 
to logical 1 level from 
clear to output 


Cl = 25pF, 


Rl = 280n 


6 


13 


ns 


tpdO 


Propagation delay time 
to logical level from 
clear to output 


Cl = 25pF, 


Rl = 280S1 


12 


24 


ns 


tpdl 


Propagation delay time 
to logical 1 level from 
clock to output 


Cl = 25pF, 


Rl = 28on 


16 


21 


ns 


tpdO 


Propagation delay time 
to logical level from 
clock to output 


Cl = 25pF, 


RL = 280n 


22 


27 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
* * Not more than one output should be shorted at a time, and duration of short circuit test should not exceed 1 second, 
t All typical values are at Vqq =■ 5V, T^ = 25°C 
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SigilDtiGS 



DUAL D-TYPE EDGE -TRIGGERED 

FLIP-FLOP 



S54H74-A,F,W • N74H74-A,F 



DIGITAL 54/74 TTL SERIES 



S54H74 
N74H74 



DESCRIPTION 

These monolithic, high-speed, dual, edge-triggered flip-flops utilize 
TTL circuitry to perform D-type flip-flop logic. Each flip-flopjhas 
individual clear and preset inputs, and also complementary Q arjd Q 
outputs. I 

Information at input D is transferred to the Q output on i the 
positive-going edge of the clock pulse. Clock triggering occurs jat a 
voltage level of the clock pulse and is not directly related toithe 
transition time of the positive-going pulse. When the clock inpijit is 
at either the high or low level, the 0-input signal has no effect. 
These circuits are fully compatible for use with most TTL or pTL 
circuits. Input clamping diodes are provided to minimize tr^ans- 
mission line effects and thereby simplify systems design. A I full 
fan-out to 10 normalized Series 54H/74H loads is available from 
each of the outputs in the low-level condition. In the high-level 
state, a fan-out of 20 is available to facilitate tying unused inputs to 
used inputs. Maximum clock frequency is 35 megahertz, wiih a 
typical power dissipation of 75 milliwatts per flip-flop. 

TRUTH TABLE 



PIN CONFIGURATIONS 



LOGIC 



(Each Flip-Flop) 


«n 


tn+1 1 


Input 
D 


Output 
Q 


Output 
Q 


L 
H 


L 
H 


H 

L 



NOTES: 

1. t^ " bit time before 
clock pulse 

2. t^^^ - bit time af- 
ter clock pulse 



H B High Level, L " Low Level 



W PACKAGE 



a s GNU o 



n n n n n n n 



T 



U U U U U LJ U 



CLEAR V„ CLEAR 



A. F PACKAGE 

n n n ri n n n 



a 



LT^t- 



Pn 



u u u u u u u 



ASYNCHRONOUS INPUTS 

Low input to preset sets Q to high level 
Low input to clear sets Q to low level 
Preset and clear are independent of clock 



SCHEMATIC (each flip-flop) 
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DIGITAL 54/74 TTL SERIES ■ S54H74, N74H74 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc 


S54H74 


N74H74 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N 
















Low Logic Level 






10 






10 




High Logic Level 






20 






20 




Clocl< Frequency, fdock 







35t 







35 


MHz 


Width of Clock Pulse, t„,(clock) 


15+ 






151" 






ns 


Width of Preset Pulse, t^^ip^eset) 


25t 






25t 






ns 


Width of Clear Pulse, t,^((;|gar) 


25t 






25t 






ns 


Input Setup Time, tjetup (See Note 3): 
















High-level data 


lot 






lot 






ns 


Low-level data 


15t 






15t 






ns 


Input Hold Time, thold (See Note 4) 
















ns 


Operating Free-Air Temperature Range, T^ 


-55 


25 


125 





25 


70 


°C 



NOTES: 

3. Setup time Is the Interval immediately preceding the positive-going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure its recognition. 

4. Hold time is the interval immediately following the positive-going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure Its continued recognition. 

t These conditions are recommended for use at Vcc = SV, T^ = 25°C. 

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP*» 


MAX 


UNIT 


V|H 


High-level input voltage 






2 




V 


V|L 


Low-level input voltage 








0.8 


V 


VOH 


High-level output voltage 


Vcc = MIN, 


Iqh = -1n'A 


2.4 3.5 




V 


Vol 


Low-level output voltage 


Vcc = MIN, 


Iql = 20mA 


0.22 


0.4 


V 






Vcc = MAX, 
Vcc = MAX, 


V| = 2.4V 




50 


mA 


<iH 


High-level input current into D 


V| = 5.5V 




1 


mA 




High-level input current 


Vcc = MAX, 


V| = 2.4V 




100 


ma 


MH 


into preset or clock 


Vcc = MAX, 


V| = 5.5V 




1 


mA 




High-level input current 


Vcc = MAX, 


V| = 2.4V 




150 


ma 


l|H 


into clear 


Vcc = MAX, 


V| = 5.5V 




1 


mA 


l|L 


Low-level input current into 
preset or D 


Vcc = MAX, 


V| = 0.4V 




-2 


mA 


l|L 


Low-level input current 
into clear or clock 


Vcc = MAX, 


V| = 0.4V 




-4 


mA 


'OS 


Short circuit output currentt 


Vcc = MAX, 




-40 


-100 


mA 


'cc 


Supply current 


Vcc = MAX, 


S54H74 


30 


42 


mA 








N74H74 


30 


50 



SWITCHING CHARACTERISTICS, V^c " 5V, T^ - 25° C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*max 


Maximum clock frequency 
Propagation delay time, (ow-to- 




35 


43 




MHz 


tPLH 


high-level output, from clear or 

preset inputs 

Propagation delay time, high-to- 








20 


ns 


tPHL 


low-level output, from clear or 

preset inputs 

Propagation delay time, low-to- 


Cl = 25pF, RL = 280n 






30 


ns 


tPLH 


high-level output from clock input 
Propagation delay time, high-to- 










ns 


tPHL 


low-ievel output, from clock input 




7 


13 


20 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
"• All typical values are at Vqc ~ ^V, T^ = 25°C. 
t Not more than one output should be shorted at a time, and duration of short circuit test should not exceed 1 second. 
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DUAL J-K MAS1CRSLAVE FUP-FLOP 



S54H76-B • N74H76-B 



DIGITAL 54/74 HL SERIES 



S54H76 
N74H76 



DESCRIPTION 

These dual JK flip-flops are based on the master-slave princiisle. 
Inputs to the master section are controlled by the clock pulse. The 
clock pulse also regulates the circuitry which connects the master 
and slave sections. The sequence of operation is as follows: 

1 . Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 

Logical state of J and K inputs must not be allowed to change when 
the clock pulse Is In a high state. 

TRUTH TABLE 



PIN CONFIGURATIONS 



LOGIC 



t 


n 


^n+^ 


J 


K 


Q 








Qn 




1 


1 





1 


1 


1 


Qn 



NOTES: 

1. tp = bit time before clock pulse 

2. tf,+i = bit time after clock pulse 



B PACKAGE 



n nnnnnnn 



-OlpRESET CLE, 
I ^^ CLOCK J 



U 



UULJLJUUUU 



CLOCK PRESET CLOCK 



CLOCK WAVEFORM 




POSITIVE LOGIC 

Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Clear and preset are independent of clock 



SCHEMATIC (each flip-flop) 
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DIGITAL 54/74 TTL SERIES ■ S54H76 , N74H76 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vcc^ S54H76 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H76 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: S54H76 Circuits 


-55 


25 


125 


"c 


N74H76 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, tp(g|oj.|j) 
Width of Preset Pulse, tp(p^g5g() 
Width of Clear Pulse, tp^^^Qg^^ 
Input Setup Time, t^^^^p (See above) 


12 

16 

^*p(clock) 






ns 
ns 


Input Hold Time, tf,Q|jj 












ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 






PARAMETER 


TEST CONDITIONS* 


MIN TYP^ 


MAX 


UNIT 


Vind) 


Input voltage required 
to ensure logical 1 at 
any input terminal 


Vcc = MIN 


2 




V 


Vin(O) 


Input voltage required 
to ensure logical at any 
input terminal 


Vcc -MIN 




0.8 


V 


Vout(l) 


Logical 1 output voltage 


Vcc -MIN, l|oad= -500mA 


2.4 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, lsink = 20mA 




0.4 


V 


'in(O) 


Logical level input 
current at J, K, or clock 


Vcc = "^AX, Vin = 0.4V 




-2 


mA 


'in(O) 


Logical level input 
current at clear or preset 


Vcc = MAX, Vjn = 0.4V 




-4 


mA 


'in(l) 


Logical 1 level input 
current at J,K, or clock 


Vcc ° f^AX, Vjn = 2.4V 
Vcc-MAX, Vin -5.5V 




50 
1 


mA 

mA 


'in(l) 


Logical 1 level input 
current at clear or preset 


Vcc = f^AX, Vjn = 2.4V 
Vcc " MAX, Vin = 5.5V 




100 
1 


mA 
mA 


'os 


Short circuit output 
current** 


Vcc = MAX, Vjn = 


-40 


-100 


mA 


'cc 


Supply current 


Vcc " MAX, Vjn = 4.5V 


32 


50 


mA 



SWITCHING CHARACTERISTICS, Vcc= 5V, Ta - 


25°C, N - 10 










PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


^'clock Maximum clock 


CL = 25pF, 


RL = 280n 


25 30 




MHz 


frequency 












tpdl Propagation delay time 


CL = 25pF, 


RL = 280n 


6 


13 


ns 


to logical 1 level from 












clear or preset to output 












tpdO Propagation delay time 


Cl = 25pF, 


Rl = 280n 


12 


24 


ns 


to logical level from 












clear or preset to output 












tpdl Propagation delay time 


Cu = 25pF, 


RL = 280n 


16 


21 


ns 


to logical 1 level from 












clock to output 












tpdO Propagation delay time 


C|_ = 25pF, 


RL = 280n 


22 


27 


ns 


to logical level from 












clock to output 













For conditions shown as IVIIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 



device type. 

t All typical values are at Sfcc ~ ^^' '''a " 25° C. 
• • Not more than one output should be shorted at a time. 
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J-K EDGE-TRIGGERED 
FLIP-FLOP 



DESCRIPTION 

These monolithic J-K flip-flops are negative-edge-triggered. The 
AND-OR gate inputs are Inhibited while the clock input is low; 
when the clock goes high, the inputs are enabled and data will be 
accepted. Logical state of J and K inputs may be allowed to change 
when the clock pulse is in a high state and bistable-will perform 
according to the truth table as long as minimum setup times are 
observed. Input data are transferred to the outputs on the negative 
edge of the clock pulse. 

TRUTH TABLE 



SB4H101-A,F,W • N74H101-A,F 



PIN CONFIGURATIONS 



S54H101 
N74H101 



*n Vl 


J 


K 


Q 








Qn 




1 


•1 





1 


1 


1 


Qn 



NOTES: 

1. J=(J1A»J1B)+(J2A»J2B) 

2. K=(K1A»K1B)+(K2A»K2B) 

3. t|^-Blt time before clock pulse 

4. t|^^^=Bit time after clock pulse 



CLOCK WAVEFORM 



MINIMUM 

1 , 1 


>. U— DAT* OUT 
INHIBITED 


•^ ' EMABLtD 

i-KINKITI J 

INHWIteO j^^^ WAVtFORM 



W PACKAGE 



KS K2A Q QW> PREUT J2fl 

14 13 12 11 10 B I 



n n n n n n n 




U U u U U U U 

1 2 3 <4 6 6 1 

K1A KIB CLOCK Vqc JIA JIB J2A 



A,F PACKAGE 



VCC CLOCK KZa K2A KIB 
14 13 12 11 10 



n n n n n n n 




LI u u u u u u 



JIB J2A J2B PRESET Q 



LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ S54H101, N74H101 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H101 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H101 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: S54H101 Circuits 


-55 


25 


125 


°c 


N74H101 Circuits 





25 


70 


"C 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, tp(g|Qg|^) 
Width of Preset Pulse, tpip^gset) 
Input Setup Time, t^g^^p (See Above): Logical 1 


10 






ns 


16 






ns 


10 






ns 


Logical 


13 






ns 


Input Hold Time, t^^j^j 









ns 


Clock Pulse Transition Time, tQ 






150 


ns 



ELECTRICAL. CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 






PARAMETER 


TEST CONDITIONS* 


MIN 


TYP + 


MAX 


UNIT 


Vind) 


Input voltage required to ensure 






2 






V 


logical 1 at any input terminal 










V- ln\ 


Input voltage required to ensure 










08 


V 


^in(O) 


logical at any input terminal 














^outd) 


Logical 1 output voltage 


Vcc = MIN, 


1,^3^= -500mA 


2.4 


3.2 




V 


^out(O) 


Logical output voltage 
Logical level input current at 


Vcc = MIN, 


"sink = 20 mA 




0.25 


0.4 


V 


'in(O) 


J1A,J1B,J2A,J2B, K1A, K1B, 
K2A, K2B, or preset 


Vcc " ^^^' 


Vi„ = 0.4V 




-1 


-2 


mA 


'*in(0) 


Logical level input current at 
clock 


Vcc = MAX, 


Vi„ = 0.4V 




-3 


-4.8 


mA 




Logical 1 level input current at 


Vcc " 1^^^' 


Vin = 2-4 V 






50 


mA 


'in(l) 


JorK 


Vcc = ^^^' 


Vjn = 5.5 V 






1 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vin = 2-4 V 






100 


mA 


'in(l) 


preset 


Vcc = MAX, 


Vi„ = 5.5 V 






1 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vin = 2-4 V 







-1 


mA 


'in(l) 


clock 


Vcc = I^AX, 


Vjn = 5.5 V 






1 


mA 


'os 


Short-circuit output current** 


Vcc = I^A^' 


Vin = 


-40 




-100 


mA 


'cc 


Supply current 


Vcc = ^^^ 






20 


38 


mA 



SWITCHING CHARACTERISTICS, V^C " ^V, Ty^ ' 


■ 25°C, N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^clock 


Maximum input clock frequency 


Cl = 25pF, 


Rl = 280 n 


40 


50 




MHz 


tpdl 


Propagation delay time to logical 1 
level from preset to output 
Propagation delay time to logical 


Ci_ = 25pF, 


RL = 280n 




8 


12 


ns 


VdO 


level from preset to output 


Cl = 25 pF, 


Rl = 280 n 




23 


35 


ns 


(clock low) 
















Propagation delay time to logical 














*pdO 


level from preset to output 
(clock high) 


Cl = 25 pF, 


Rl = 28012 




15 


20 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


Cl = 25pF, 


RL = 280n 


5 


10 


15 


ns 


VdO 


Propagation delay time to logical 
level from clock to output 


Cl = 25 pF, 


RL = 280n 


8 


16 


20 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
"* Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
t All typical values are at Vqq = 5V, T;^ = 25° C. 
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J-K EDGE-TRIGGERED FLIP-FLOPS 
WITH AND INPUTS 



DESCRIPTION 

These monolithic J-K flip-flops are negative edge-triggered. They 
feature gated J-K inputs and an asynchronous clear input. The 
AND gate inputs are inhibited while the clock input is low; when 
the clock goes high, the inputs are enabled and data will be accept- 
ed. Logical state of J and K inputs may be allowed to change when 
the clock pulse is in a high state and bistable-will perform accord- 
ing to the truth table as long as minimum setup times are observed. 
Input data are transferred to the outputs on the negative edge of 
the clock pulse. 

TRUTH TABLE 



S54H102-A,F,W • N74H102-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S54H102 
N74H102 



LOGIC 






tn 
J 


K 


tn+1 
Q 








% 





1 





1 
1 




1 


1 
Qn 



NOTES: 

1. J = J1 • J2 • J3 

2. K= K1 • K2 • K3 

3. t^ = Bit time before clock 
pulse. 



4. t, 



n+1 
pulse 



= Bit time after clock 



5. NC— No Internal Connection. 



CLOCK WAVEFORM 



MINIMUM 



J 



L. 



W PACKAGE 



n n n n n n n 



>< 



=F-ri!= 



-F=r-^ r 



u u u u u u u 

K1 CLOCK PRESET Vcc CLEAR NC J1 

A,F PACKAGE 



Vcc PRESET CLOCK K3 K2 



to > I 



n n n n n n n 




U U U U U U U 



J3 Q GND 



LOGIC DIAGRAM 
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DIGITAL 54/74 TTL SERIES ■ S54H102. N74H102 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq: S54H102 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H1 02 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: S54H102 Circuits 


-55 


25 


125 


°c 


N74H102 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, tp(g|Qg|^) 


10 






ns 


Width of Preset Pulse, tpip^gjet, 


15 






ns 


Width of Clear Pulse, tp(j,|ear) 


15 






ns 


Input Setup Time, tjg^^p (See Above): Logical 1 


10 






ns 


Logical 


13 






ns 


Input Hold Time, if^Q\^ 









ns 


Clock Pulse Transition Time, tg 






150 


ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 



TEST CONDITIONS 



MIN TYP^ 



MAX 



UNIT 



Vind) 

Vin(O) 

^outd) 
Vout(O) 

'in(O) 

'ln(O) 

'in(l) 

'in(l) 

'in(l) 
I OS 

'cc 



Input voltage required to ensure 
logical 1 at any Input terminal 
Input voltage required to ensure 
logical at any input terminal 
Logical 1 output voltage 
Logical output voltage 
Logical level input current at J1, J2, 
J3, K1, K2, K3, preset, or clear 
Logical level input current clock 
Logical 1 level input current at 
J1,J2, J3, K1,K2, orK3 
Logical 1 level input current at clock 

Logical 1 level input current 
at preset or clear 
Short-circuit output current" 
Supply current 



Vcc = MIN, 
Vcc = MAX, 
Vcc " "^AX, 
Vcc " l^^^' 
Vcc ° "^A^' 
Vcc " ^^^' 
Vcc " ^^^' 
Vcc ' l^^^' 
Vcc ° l^'^^' 
Vcc " "^AX, 
Vcc ' ^^^ 



"load = -500mA 
'sink = 20mA 
Vi„ = 0.4V 

Vi„ = 0.4V 
Vin = 2.4V 
Vi„ = 5.5V 
Vin = 2-4V 
Vi„ = 5.5V 
Vin = 2.4V 
Vi„ = 5.5V 
Vin = 



2.4 



-40 



0.8 



3.2 




V 


0.25 


0.4 


V 


-1 


-2 


mA 


-3 


-4.8 


mA 




50 


MA 




1 


mA 




-1 


mA 




1 


mA 




100 


ma 




1 


mA 




-100 


mA 


20 


38 


mA 



SWITCHING CHARACTERISTICS, Vqc " 5V. T;^ ■ 


■ 25°C. N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^clock 


Maximum input clock frequency 


Cl = 25pF, 


Rl = 280n 


40 


50 




MHz 


Vdl 


Propagation delay time to logical 1 
level from preset to output 
Propagation delay time to logical 


Cl = 25pF, 


Rl = 280n 




8 


12 


ns 


VdO 


level from clear or preset to output 

(clock low) 

Propagation delay time to logical 


Cl = 25pF, 


Rl = 280n 




23 


35 


ns 


*pdO 


level from clear or preset to output 
(clock high) 


Cl = 25pF, 


Rl = 28on 




15 


20 


ns 


tpdl 


Propagation delay time to logical 1 


Cl = 25pF, 


Rl = 280n 


5 


10 


15 


ns 


level from clock to output 














*pdO 


Propagation delay time to logical 


Cl ■= 25pF, 


RL = 280n 


8 


16 


20 


ns 


level from clock to output 















* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
** Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second, 
t All typical values are at V^q = 5V, T^ = 25° C. 
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DUAL J-K EDGE-TRIGGERED FUP-FLOP 



DESCRIPTION 

These dual monolithic J-K flip-flops are negative-edge-triggered. 
They feature individual J, K, clock, and asynchronous clear inputs 
to each flip-flop. When the clock goes high, the inputs are enabled 
and data will be accepted. Logical state of J and K inputs may be 
allowed to change when the clock pulse is in a high state and 
bistable-will perform according to the truth table as long as mini- 
mum setup times are observed. Input data are transferred to the 
outputs on the negative edge of the clock pulse. 

TRUTH TABLE 



S54H103-A,F,W • N74H103-A,F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54H103 
N74H103 









NOTES; 

1. t^ = Bit time before 
clock pulse 

2. t^^^ = Bit time after 
clock pulse 




J 


'"k*% 





1 
1 


Q„ 

1 

1 

1 Q„ 









CLOCK WAVEFORM 



J 



L. 



W PACKAGE 



n n n n n n 


n 




^ 




1 


■h 


Q S 


a Q 


u lii l!j u u lL u 



A,F PACKAGE 



a Q OND 



n n n n n n n 



s 



T 



z 



ii 



U U U U U U LJ 



LOGIC DIAGRAM (each flip-flop) 
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DIGITAL 54/74 TTL SERIES ■ S54H103, N74H103 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage S/nn: S54H103 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H1 03 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, Ta: S54H103 Circuits 


-55 


25 


125 


°c 


N74H1 03 Circuits 





25 


70 


°c 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, t_/.i„i.\ 
Width of Clear Pulse, t i^Ajegr) 
Input Setup Time, t^g^y-: Logical 1 
Logical 


10 






ns 


16 






ns 


10 






ns 


13 






ns 


Input Hold Time, tj,Q(jj 

Clock Pulse Transition Time, tg 









ns 






150 


ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP* 


MAX 


UNIT 


^in(l) 


Input voltage required to ensure 
logical 1 at any input terminal 






2 






V 


V- ln\ 


Input voltage required to ensure 










0.8 


V 


^in(O) 


logical at any input terminal 














Voutd ) 


Logical 1 output voltage 


Vcc-MIN, 


'load = -500mA 


2.4 


3.2 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, 


'sink = 20mA 




0.25 


0.4 


V 


'in(O) 


Logical level input current at 
J, K, or clear 


Vcc = MAX, 


Vin = 0.4V 




-1 


-2 


mA 


'in(O) 


Logical level input current at 
clock 


Vcc - MAX, 


V|n = 0.4V 




-3 


-4.8 


mA 




Logical 1 level input current at 


Vcc " MAX, 


Vin = 2.4V 






50 


mA 


■ind) 


JorK 


Vcc = MAX, 


Vi„-5.5V 






1 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vi„-2.4V 







-1 


mA 


'in(l) 


clock 


Vcc ° MAX, 


Vi„ = 5.5V 






1 


mA 




Logical 1 level input current 


Vcc " MAX, 


Vi„-2.4V 






100 


HA 


'in(l) 


at clear 


Vcc = MAX, 


Vi„ = 5.5V 






1 


mA 


'os 


Short-circuit output current •• 


Vcc " MAX, 


Vin = 


-40 




-100 


mA 


<cc 


Supply current 


Vcc = MAX 






40 


76 


mA 



SWITCHING CHARACTERISTICS. Vgc = 5V, T^ 


- 25°C, N = 10 










PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^clock 


Maximum input clock frequency 


Cl = 25pF, 


'^L = 280n 


40 


50 




MHz 


*pd1 


Propagation delay time to logical 1 
level from clear to output 
Propagation delay time to logical 


Cl = 25pF, 


RL = 280n 




8 


12 


ns 


tpdO 


level from clear to output 

(clock low) 

Propagation delay time to logical 


Cl = 25pF, 


RL = 280n 




23 


35 


ns 


*pd0 


level from clear to output, 
(clock high) 


Cl = 25pF, 


RL = 280n 




15 


20 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


Cl = 25pF, 


Rl = 280n 


5 


10 


15 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


Cl = 25pF, 


RL = 280n 


8 


16 


20 


ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•• Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed one second, 
t All typical values are at Vqq = 5V, T^ = 25°C. 
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DUAL J-K EDGE-TRIGGERED FLIP-FLDP 



DESCRIPTION 

These dual monolithic J-K flip-flops are negative edge-triggered. 
They feature individual J, K, clock, and asynchronous preset and 
clear inputs to each flip-flop. When the clock goes high, the in- 
puts are enabled and data will be accepted. Logical state of J and 
K inputs may be allowed to change when the clock pulse is in a 
high state and bistable will perform according to the truth table 
as long as minimum set-up times are observed. Input data is trans- 
ferred to the outputs on the negative edge of the clock pulse. 



TRUTH TABLE 



S54H106-B,F,W • N54H106-B,F 



DIGITAL 54/74 TTL SERIES 



PIN CONFIGURATION 



S54H106 
N74H106 



tn 


tn+1 


J 


K 


Q 








Qn 





1 





1 





1 


1 


1 


Qn 



NOTES: 

1. tf, = Bit time before clock pulse. 

2. t^-n = Bit time after clock pulse. 



B,F,W PACKAGE 



IK IQ IQ QNO 2K 20 2Q 2J 

njnmfyiFirfifviPinrn 




S 



|— PRESET 0-1 
CLOCK I 



LJliJliJLiJLiJliJLiJLiJ 

^ t 1 1J Vcc 2 2 2 



CLOCK PRESET CLEAR 



CLOCK WAVEFORM 



j \| DATA OUT 



_t 



u 



BLOCK DIAGRAM (each flip-flop) 
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DIGITAL 54/74 TTL SERIES ■ S54H106, N74H106 



SCHEMATIC DIAGRAM (aach flip-flop) 




RECOMMENDED OPERATING CONDITIONS 





MIN 


NOM 


MAX 


UNIT 


Supply Voltage Vcc^ S54H106 Circuits 




4.5 


5 


5.5 


V 


N74H106 Circuits 




4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T^: 


S54H106 Circuits 


-55 


25 


125 


°c 




N74H 106 Circuits 





25 


70 


°c 


Normalized Fan-Out From Each Output, N 








10 




Width of Clock Pulse, tp(ciock) 




10 






ns 


Width of Preset Pulse, tp(preset) 




16 






ns 


Width of Clear Pulse, tp(ciear) 




16 






ns 


Input Setup Time, tjetup (See Above): 


Logical 1 


10 






ns 




Logical 


13 






ns 


Input Hold Time, t^old 











ns 


Clock Pulse Transition Time, to 








150 


ns 
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DIGITAL 54/74 TLL SERIES ■ S54H106, N74H106 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature rangeunless otherwise noted) 



PARAMETER 


TEST CONDITIONSt 


MIN 


TYP§ 


MAX 


UNIT 


Vind) 


Input voltage required to ensure 
logical 1 at any input terminal 






2 






V 


Vin{0) 


Input voltage required to ensure 
logical at any input terminal 










0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc=MIN, 


l|oad = 500 mA 


2.4 


3.2 




V 


Vout(O) 


Logical output voltage 


Vcc=MIN, 


Isink = 20 mA 




0.25 


0.4 


V 


"in(0) 


Logical level input current at 
J, K, preset, or clear 


Vcc - MAX, 


Vin = 0.4 V 




-1 


-2 


mA 


>in(0) 


Logical level input current 
at clock 


Vcc ■= MAX, 


Vin - 0.4 V 




-3 


-4,8 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vin = 2.4 V 






50 


mA 


'in(l) 


Jor K 


Vcc = MAX, 


Vin - 5.5 V 






1 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vin = 2.4 V 






100 


mA 


'in(l) 


present or clear 


Vcc " MAX, 


Vin = 5.5 V 






1 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vin = 2.4 V 







-1 


mA 


'in(l) 


clock 


Vcc -MAX, 


Vin - 5.5 V 






1 


mA 


'OS 


Short-circuit output current^ 


Vcc = MAX, 


Vin = 


-40 




-100 


mA 


'cc 


Supply current 


Vcc = MAX 






40 


76 


mA 




tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
:|:Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
§AII typical values are at Vcc = 5 V, T/^ = 25°C. 



SWITCHING CHARACTERISTICS, Vqc - 5 V, Ta - 25°C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^'clock 


Maximum input clock frequency 


Cl = 25 pF, 


Rl = 280 n 


40 


50 




MHz 


tpdl 


Propagation delay time to logical 1 
level from preset or clear to 
output 


Cl = 25 pF, 


Rl = 280n 




8 


12 


ns 


tpdO 


Propagation delay time to logical 
level from preset or clear to 
output (clock low) 


CL = 25pF, 


Rl = 280 n 




23 


35 


ns 


tpdO 


Propagation delay time to logical 
level from preset or clear to 
output (clock high) 


CL = 25pF, 


RL = 280n 




15 


20 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


CL = 25pF, 


RL = 280n 


5 


10 


15 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


Cl = 25pF, 


RL = 280n 


8 


16 


20 


ns 
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DUAL J-K EDGE-TRIGGERED FLIP-FLOP 



DESCRIPTION 

These dual monolithic J-K flip-flops are negative-edge-triggered. 
They feature jndividuQl J, K, and asynchronous preset inputs to each 
flip-flop as well as common clock and asynchronous clear inputs. 
When the clock goes high, the inputs are enabled and data is ac- 
cepted. Logical state of J and K inputs may be allowed to change 
when the clock pulse is in a high state and bistable performs ac- 
cording to the truth table as long as minimum !set-up times are 
observed. Data input is transferred to the outputs on the negative 
edge of the clock pulse. 

TRUTH TABLE 



SS4H108-A,F,W • N74H108-A,F 



DIGITAL 54/74 HL SERIES 



PIN CONFIGURATIONS 



S54H108 
N74H108 



LOGIC 






*n 




Vi 


J 


K 


Q 








Qn 





1 





1 
1 




1 


1 
Sn 



NOTES: 

1. t^ = bit time before 
clock pulse 



2. t, 



n+1 



bit time 



after clock pulse 



W PACKAGE 

1 2 

Vcc PRESET CLE^n 2J PRESET CLOCK 2K 
14 13 12 11 10 9 B 

n n n n n n n 



EIc 



J CLOCK K 
CLEAR 
PRESET 



B 



3 



U LJ LJ U U U U' 

1 2 3 4 5 < 7 

IK m Ifi U KI 20 0M> 

A,F PACKAGE 

1 2 

Vcc ntESET CLEAR 2J PRESET CLOCK 2K 



n n n n n n n 




U U U U U U U 



20 2Q OND 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqc'- S54H108 Circuits 


MIN 


NOM 


MAX 


UNIT 


4.5 


5 


5.5 


V 


N74H1 08 Circuits 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range, T.: S54H108 Circuits 


-55 


25 


125 


°C 


N74H108 Circuits 





25 


70 


°C 


Normalized Fan-Out from each Output, N 






10 




Width of Clock Pulse, t_(.|-_Ni 
Width of Preset Pulse, t^ (preset I 
Width of Clear Pulse, t Kr, 
Input Setup Time, t-otiin- Logical 1 
se*"P- Logical 


10 






ns 


15 






ns 


16 






ns 


10 
13 






ns 
ns 


Input Hold Time, tugj ^ 

Clock Pulse Transition Time, tg 









ns 






150 


ns 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range 


unless otherwise noted) 






PARAMETER 


TEST CONDITIONS • 


MIN TYP^ 


MAX 


UNIT 


Vind) 


Input voltage required to ensure 
logical 1 at any input terminal 








2 




V 


Vin<0) 


Input voltage required to ensure 
logical at any input terminal 










0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc = MIN, 


'load = -500mA 




2.4 3.2 




V 


Vout(O) 


Logical output voltage 


Vcc = MIN, 


'sink = 20mA 




0.25 


0.4 


V 


'in(O) 


Logical level input current at 
J,K, or preset 


Vcc = MAX, 


Vi„ = 0.4V 




-1 


-2 


mA 


'in(O) 


Logical level input current at clock 


Vcc = MAX, 


Vin = 0.4V 




-6 


-9.6 


mA 


'in(O) 


Logical level input current at clear 


Vcc ° MAX, 


Vi„ = 0.4V 




-2 


-4 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vin = 2.4V 






50 


mA 


'in(l) 


JorK 


Vcc = MAX, 


Vin = 5.5V 






1 


mA 




Logical 1 level input current at 


Vcc = MAX, 


Vjn - 2.4V 







-1 


mA 


'in(l) 


clock 


Vcc " MAX, 


Vi„ = 5.5V 






1 


mA 
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DIGITAL 54/74 TTL SERIES ■ S43H108, N74H108 



ELECTRICAL CHARACTERISTICS (Cont'd) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'in(l) 


Logical 1 level Input current at 
preset 


Vcc - MAX, 
Vcc " MAX, 


V|n-2.4V 
Vi„ = 5.5V - 






100 
1 


ma 

mA 


'ind) 


Logical 1 level input current at 
clear 


Vcc " MAX, 
Vcc = MAX, 


Vin-2.4V 
Vi„ = 5.5V 






200 
1 


mA 
mA 


'os 


Short-circuit output current •• 


Vcc ° MAX, 


V|n-0 


-40 




-100 


mA 


'cc 


Supply current 


Vcc ■ MAX 






40 


76 


mA 



SWITCHING CHARACTERISTICS, \/qq - 5V, T;^ ■ 


■ 25°C. N - 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^fclock 


Maximum input clock frequency 


Cl - 25pF, 


Rl = 280n 


40 


50 




MHz 


*pd1 


Propagation delay time to logical 1 
level from preset or clear to output 
Propagation delay time to logical 


Cl = 25pF, 


Rl = 280n 




8 


12 


ns 


*pdO 


level from preset or clear to output 

(clock low) 

Propagation delay time to logical 


Cl - 25pF, 


RL = 280n 




23 


35 


ns 
















*pdO 


level from preset or clear to 


C. = 25pF, 


Rl - 28on 




15 


20 


ns 


output (clock high) 














tpdl 


Propagation delay time to logical 1 
level from clock to output 


Cl = 25pF, 


Rl - 280n 


5 


10 


15 


ns 


*pdO 


Propagation delay time to logical 
level from clock to output 


Cl = 25pF, 


Rl = 28on 


8 


16 


20 


ns 




* For conditions shown as M|N or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
** Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
t AM typical values are at Vqq - 5V, T^ - 25°C. 
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DIGITAL 54/74 TTL SERIES ■ 54S/74S 



DIGITAL 54/74 TTL SERIES 



DESCRIPTION 

Series 54S/74S Schottky TTL circuits are implemented with full 
Schottky-barrler-diode clamping to achieve ultra-high speeds 
previously obtainable only with emitter-coupled logic, yet they re- 
tain the desirable features of, and are completely compatible with, 
most of the popular saturated logic circuits. Schottky TTL circuits 
currently offer the best speed-power product of any high-speed logic 
family. 

Schottky-barrier-diode clamping prevents transistors from achieving 
classic saturation and thereby effectively eliminates excess charge 
storage and subsequent recovery times. These recovery times contri- 
bute significantly to overall propagation delays experienced with 
saturated digital-logic circuits. 



Series 54S/74S circuits are completely compatible with the Series 
54/74, Series 54H/74H, and Series 54L/74L TTL logic families. 
Ease of use and compatibility with other TTL families result in 
flexibility of choice within the four speed-power ranges offered 
(Series 54/74, 54H/74H, 54L/74L, 54S/74S) to achieve highly effi- 
cient system grading to specific performance requirements. 



Definitive specifications are provided for operating characteristics 
over the full military temperature range of -55"C to 125°C for 
Series 54S circuits and over the temperature range of 0°C to 70°C 
for Series 74S circuits. 



FEATURES 

VERY-HIGH-SPEED, LOW-POWER OPERATION 

• 3-ns typical gate propagation delay time 

• 19-mW-per-gate power dissipation at 50% duty cycle— 
speed-power product = 57pJ 

• 125-MHz typical J-K flip-flop maximum input clock fre- 
quency (d-c coupled) 



EASE OF SYSTEM DESIGN 

• fully compatible with Series 54/74, 54H/74H, and 54L/74L 
TTL (including MSI/LSI), and most DTL 

• Schottky-diode-clamped inputs simplify system design 

• terminated, controlled-impedance lines not normally required 

• low output impedance: provides low AC noise susceptability 

drives highly capacitive loads 



IMPROVED CIRCUIT PERFORMANCE 

• switching times virtually insensitive to power supply and/or 
temperature variations 

• power dissipation remains relatively low at operating fre- 
quencies up to 100 MHz 

• high-fan-out: 20 54S/74S loads at the high logic level 10 

54S/74S loads at the low logic level 

• high DC noise margin— typically 1 volt 



ABSOLUTE MAXIMUM RATINGS (over operating free-air temp- 
erature range unless otherwise noted) 



Supply Voltage Vqq 


7V 


Input Voltage 


5.5V 


Intermitter Voltage 


5.5V 


Output Voltage 


7V 


Operating Free-Air Temperature Range: 




Series 54S Circuits 


-55°Cto 125°C 


Series 74S Circuits 


0°Cto70°C 


Storage Temperature Range 


-65"Cto 150°C 



NOTES: 

1. Voltage values, except intermitter voltage, are with respect to 
network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter 
transistor. 

3. This is the maximum voltage which should be applied to any 
open-collector output when it is in the off state. 

UNUSED INPUTS OF POSITIVE-AND/NAND GATES 

For optimum switching times and minimum noise susceptibility, 
unused inputs of AND or NAND gates should be maintained at a 
voltage greater than 2.7V, but not to exceed the absolute maximum 
rating of 5.5V. This eliminates the distributed capacitance asso- 
ciated with the floating input emitter, bond wire, and package lead, 
and ensures that no degradation will occur in the propagation delay 
times. Some possible ways of handling input emitters are: 

a. Connect unused inputs to an independent supply voltage. 
Preferably, this voltage should be between 2.7V and 3.5V. 

b. Connect unused inputs to a used input if maximum fan-out 
of the driving output will not be exceeded. Each additional 
input presents a full load to the driving output at a high-level 
voltage but adds no loading at a low-level voltage. 

c. Connect unused inputs to Vqq through a l-kfJ resistor so 
that if a transient which exceeds the 5.5V maximum rating 
should occur, the impedance will be high enough to protect 
the input. One to 25 unused inputs may be connected to 
each 1-kn resistor. 

INPUT-CURRENT REQUIREMENTS 

Input-current requirements reflect worst-case Vqq and temperature 
conditions. Each input of the multiple-emitter input transistors re- 
quires a maximum of 2mA out of the input at a low logic level 
which is defined as 1 normalized load. Each input requires current 
into the input at a high logic level. This current is 50mA maximum 
for each emitter. Currents into the input terminals are specified as 
positive values. 

FAN-OUT CAPABILITY 

Fan-out (N) reflects the ability of an output to supply current to a 
number of normalized loads at a high logic level and to sink current 
at the low logic level. At the high logic level, each standard output is 
capable of supplying current to drive 20 Series 54H, 74H, 548, or 
74S loads (N|^ = 20). Currents out of the output are specified as 
negative values. At the low logic level, each standard output is 
capable of sinking current from 10 Series 54H, 74H, 54S, or 748 
loads (N| = 10). 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage ^qq 

Operating Free-Air Temperature, T^ 


SERIES 54S 
CIRCUITS 


SERIES 74S 
CIRCUITS 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 


5.5 
125 


4.75 



5 


5.25 
70 


V 

°c 
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sionotics 



QUADRUPLE 2-INPUT 
POSITIVE HAND GATE 



SS4S0O/BO3-A,F,W • r^74S00/B03-A,F 

BICrrAL 54/74 TTL SERIES 



S54S00 
S54S03 
N74SII0 
N74S03 



PIN CONFIGURATIONS 



W PACKAGE 

"CC « « 4¥ » 3» 3V 

U 13 12 11 10 9 I 

n n n n n n n 






r^ 



Ll 111 U U U U U 



A,F PACKAGE 



VCC 4a 4A 4V 38 3A 3V 

14 13 12 11 10 • i 

n n n n n n n 



ffi^TSJ 



r^Jf^ 



LI U U U LI U U 



IV 2A 29 2V ONO 



SCHEMATIC (each gate) 



S54/N74S00 



S54/N74S03 




NOTE: 

Component values 
shown are nominal. 




^" 



S00n< 26(H1 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage \/qq 

Normalized Fan-Out from each Output, N: High logic level 

Low logic level 
Operating Free-Air Temperature, T^ 


S54S00 


N74S00 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 


5.5 
20 
10 

125 


4.75 



5 


5.25 
20 
10 
70 


V 

•c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYp»» 


MAX 


UNIT 


V|H 


High-level input voltage 






2 






V 


V|L 


Low-level input voltage 










0.8 


V 


V| 


Input clamp voltage 


Vcc = MIN, 


l| = -18mA 






-t.2 


V 


VOH 


High-level output voltage 


Vcc = MIN, 


V|L = 0.8V, Series 548 
Series 74S 


2.5 
2.7 


3.4 
3.4 




V 
V 


Vol 


Low-level output voltage 


loi_ = 20mA 


V,H = 2V, 






0.5 


V 


"l 


Input current at maximum input voltage 


Vcc = MAX, 


V| = 5.5V 






1 


mA 


>IH 


High-level Input current (each input) 


Vcc = MAX, 


V| = 2.7V 






50 


i"A 


'IL 


Low-level input current (each input) 


Vcc ° ^^^' 


V| = 0.5V 






-2 


mA 


'os 


Short-circuit output current^ 


Vcc " MAX 




-40 




-100 


mA 


'CCH 


Supply current, high-level output 
(average per gate) 


Vcc ° MAX, 


All inputs at OV 




2.5 


4 


mA 


'CCL 


Supply current, low-level output 
(average per gate) 


Vcc " MAX, 


All inputs at 5V 




5 


9 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54S00, N74S00, S54S03, N74S03 



SWITCHING CHARACTERISTICS. V^c " 5V, T^y 


= 25°C, N - 10 














PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation ddlay time, low-to- 
*PLH 

high-level output 

Propagation delay time, high-to-low- 
*PHL 

level output 


Cl-15pF, 
Cl - 50pF, 
Cl=15pF, 
Cl= 50pF, 


Rl - 280n 
Rl = 28on 
Rl = 28on 
Rl - 280n 


NOTE 1 


2 
2 


3 

4.5 

3 

5 


4.5 
5 


ns 
ns 



S54/N74S03 

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


V|H High-level input voltage 
V|L Low-level input voltage 
V| Input clamp voltage 

'oh High-level output current 

Vol Low-level output voltage 

Input current at maximum 
' input voltage 

l|H High-level input current (each input) 
l|L Low-level input current (each input) 

Supply current, high-level output 
CCH (average per gate) 

Supply current, low-level output 
CCL (average per gate) 


Vcc = MIN, l| = -18mA 

Vcc = MIN, V|L = 0.8V, 

VoH = 5.5V 

Vcc = MIN, V|H = 2V, 

Iql = 20mA 

Vcc = MAX, V| = 5.5V 

Vcc = MAX, V| = 2.7V 

Vcc = MAX, V| = 0.5V 

Vcc = MAX, All inputs at OV 
Vcc = MAX, All inputs at 5V 


2 


1.5 
5 


0.8 
-1.2 

250 
0.5 

1 

50 
-2 

3.3 

g 


V 
V 
V 

ma 

V 

mA 

mA 
mA 

mA 
mA 



SWITCHING CHARACTERISTICS, Vqc " 5V, T;^ - 2S'C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time, low-to- 
tPLH high-level output 

Propagation delay time, high-to- 
tPHL low-level output 


Cl = 15pF, RL = 280n 

Cl = 50pF, Rl = 280n 

Cl-15pF, RL = 280n 

Cl = 50pF, Rl = 28on 


NOTE 

1 


2 
2 


5 
7.5 
4.5 

7 


7.5 
7 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
*• All typical values are at Vq^, - 5V, T« " 26° C. 
t Not more than one output should be shorted at a time, end duration of the short-circuit test should not exceed one second. 

NOTE 1 : Load circuit and waveforms are shown on page 2-293 
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S[l|nDtiC5 



HEXMVERIER 



S64S04-A,F^ • S64S06-A,F,W • N74S04-A,F,W • N74S06-A,F 

DIGITAL S4/74 TTL SERIES 



S54S04 
S54S05 
N74S04 
N74S05 



PIN CONFIGURATIONS 





W PACKAGE 

S ft ^ fl ft ft h 




A,F PACKAGE 

Vcc eA 8V 6A BV 4A 4V 

n n n n n n n 












-J] 








rlX 


-> 




-|> 






Lt>J Lt>J L|>o] 

H>°] r>>2 H>] 












u u u l!/ u u U 

1 2 3 4 B t 7 
1A IV 2A 2V 3A 3V OHD 






u u u u u u u 

1A 1V 2A 2V 3A 3V QND 







SCHEMATIC (each gate) 



S54/N74S04 



S54/N74S05 




NOTE: Component values 
shown are nominal. 




(Open Collector) 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vq^ 




S54S04 


N74S04 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized Fan-Out from each Output, N: 


High logic level 
Low logic level 






20 
10 






20 
10 




Operating Free-Air Temperature, T^ 




-55 




125 







70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»» 


MAX 


UNIT 


V|H 


Highrlevel input voltage 






2 






V 


V|L 


Low-level input voltage 










0.8 


V 


V| 


Input clamp voltage 


Vcc = MIN, 


l| = -18mA 






-1.2 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
Iqh = -1niA 


ViL = 0.8V, Series 54S 
Series 74S 


2.5 
2.7 


3.4 
3.4 




V 
V 


Vol 


Low-level output voltage 


Vcc = MIN, 
'OL = 20mA 


V|H = 2V, 






0.5 


V 


ll 


Input current at maximum 
input voltage 


Vcc = MAX, 


V| = 5.5V 






1 


mA 


l|H 


High-level input current 
(each input) 
Low-level input current 


Vcc = MAX, 


V| = 2.7V 






50 


mA 


IjL 


(each input) 


Vcc = MAX, 


V| = 0.5V 






-2 


mA 


'OS 


Short-circuit output current^ 


Vcc = MAX 




-40 




-100 


mA 


•CCH 


Supply current, high-level 
output (average per gate) 


Vcc = MAX, 


All inputs at OV 




2.5 


4 


mA 


"COL 


Supply current, low-level 
output (average per gate) 


Vcc = MAX, 


All inputs at 5V 




5 


9 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54S04, S54S05, N74S04, N74S05 



SWITCHING CHARACTERISTICS, S/^q • 5V, T^ = 25°C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Vhl 


Propagation delay time, low-to-high- 
level output 

Propagation delay time, high-to- 
low-level output 


Cl= 15 pF, 
Cl = 50pF, 
Cl=15pF, 
Cl = 50pF, 


RL = 280n 
RL = 280n 

Rl = 280 n 

RL = 280n 


NOTE 1 


2 
2 


3 
4.5 
3 
5" 


4.5 
5 


ns 
ns 



S54/N74S05 

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP*» MAX 


UNIT 


V|H 


High-level input voltage 






2 


V 


V|L 


Low-level input voltage 






0.8 


V 


V| 


Input clamp voltage 


Vcc= MIN, 


l| = -18mA 


-1.2 


V 


'OH 


High-level output current 


Vcc= MIN, 
Vqh = 5.5V 


V|L = 0.8V, 


250 


mA 


Vol 


Low-level output voltage 


Vcc=MIN, 
Iql = 20mA 


V,H = 2V, 


0.5 


V 


'I 


Input current at maximum 
input voltage 


Vcc = MAX, 


V| = 5.5V 


1 


mA 


l|H 


High-level input current (each input) 


Vcc = MAX, 


V| =2.7V 


50 


mA 


l|L 


Low-level input current (each input) 


Vcc = MAX, 


V| = 0.5V 


-2 


mA 


'CCH 


Supply current, high-level output 
(average per gate) 


Vcc = MAX, 


All inputs at OV 


1.5 3.3 


mA 


ICCL 


Supply current, low-level output 
(average per gate) 


Vcc = MAX, 


All inputs at 5V 


5 9 


mA 



SWITCHING CHARACTERISTICS, Vcc = ^^- """a = 


25°C, N = 10 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^ Propagation delay time, low-to- 
'^'-" high-level output 

Propagation delay time, high-to- 
f^L low-level output 


CL=15pF, RL = 280n 
CL = 50pF, RL = 280n 
CL = 15pF, Rl = 28012 

Cl = 50pF, Rl = 280n 


NOTE 
1 


2 
2 


5 
7.5 
4.5 

7 


7.5 

7 


ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at \/qq = 5V, T^ = 25° C. 
t Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 

NOTES; 

A. The pulse generator has the following characteristics: Vj^,.,) = 3V, Vj^^/qi = OV, t., ~ *o '° 2.5ns, PRR = 1 MHz, duty cycle = 50%, and 
Zout - 50i2. 

B. Inputs not under test are at 2.7V. 

C. C^ includes probe and jig capacitance. 

NOTE 1 : Load circuit and waveforms are shown on page 2-293 
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TRIPLE 3INPUT 
POSITIVE HAND GATE 



SCHEMATIC DIAGRAM 



DIGITAL 54/74 TTL SERIES 



S54S10 
N74S10 



2.8 kn > 900 il 



INPUTS l_ 



r^TT"^^^ 







Component values shown are nominal. 



RECOMMENDED OPERATING CONDITIONS 





S54S10 


S74S10 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vqq 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 




Operating free-air, T^ 


-55 




125 







70 


"C 
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DIGITAL 54/74 TTL, ■ ISI54S10, S74S10 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYP** MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V|L Low-level input voltage 




0.8 


V 


V| Input Clamp Voltage 


Vcc = MIN, l|=-18mA 


-1.2 


V 


VqH High-level output voltage 


Vcc = MIN, V|L = 0.8V, 
Iqh = -1 fTiA 


Series 54S 


2.5 3.4 


V 


Series 74S 


2.7 3.4 


V 


Vql Low-level output voltage 


Vcc = MIN, ViH = 2V, 
IOL = 20 mA 


0.5 


V 


l| Input current at maximum input voltage 


Vcc = MAX, V| = 5.5 V 


1 


mA 


l|H High-level input current (each input) 


Vcc = MAX, V|=2.7V 


50 


HA 


l||_ Low-level input current (each input) 


Vcc = MAX, V|=0.5V 


-2 


mA 


'OS Short-circuit output current^ 


Vcc = MAX 


-40 -100 


mA 


Supply current, high-level output 

IppLl 

(average per gate) 


Vcc = MAX, All inputs at OV 


2.5 4 


mA 


Supply current, low-level output 
(average per gate) 


Vcc = MAX, All inputs at 5 V 


5 9 


mA 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
* 'All typical values are at Vq^ = 5 V, T^^ = 25°C. 
JNot more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 

SWITCHING CHARACTERISTICS, Vcc = 5 V, Ta = 25° C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tPLH 


Propagation delay time, low-to-high-level output 


Cl = 15pF, RL = 280n 


N 
O 

T 
"E 

1 


2 


3 


4.5 


ns 


Cl = 50pF, RL = 280n 


4.5 


tPHL 


Propagation delay time, high-to-low-level output 


Cl = 15pF, RL = 280n 


2 


3 


5 


ns 


Cl = 50pF, RL = 280n 


5 



NOTE 1 : Load circuit and waveforms are shown on page 2-293 
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TRIPLE 3-INPUT 
POSITIVE AND GATE 



DIGITAL 54/74 HL SERIES 



N74S11 
N74S15 



FEATURES 

N74S11 ACTIVE PULL-UP 

• TYPICAL PROPAGATION TIME 

• TYPICAL POWER DISSIPATION 
AT 50% DUTY CYCLE 

N74S15 OPEN-COLLECTOR 

• TYPICAL PROPAGATION TIME 

• TYPICAL POWER DISSIPATION 
AT 50% DUTY CYCLE 



SCHEMATIC (each gate) 



5 ns at Cl = pF 
32 mW PER GATE 



6 ns at Cl = 15 pF 
29 mW PER GATE 



"CC 1C 1Y 3C 3B 3A 3Y 







U LiJ LU LU LlI LU LJ 



2A 2a 2C 2V GND 



Positive Logic: Y = ABC 



2.8kS!S 2knS 900n> I N74S110NLY > 50 n 



tJIT^ 




NOTE: Component values shown are nominal. 



RECOMMENDED MAXIMUM FAN-OUT FROM EACH OUTPUT 



N74S11 N74S15 



Loads at a high logic level 
Loads at a low logic level 



20 
10 



10 



ELECTRICAL CHARACTERISTICS (over operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


N74S11 


N74S15 


UNIT 


MIN TYP*» MAX 


MIN TYP»* MAX 


V|H High-level input voltage 




2 


2 


V 


V|i_ Low-level input voltage 




8 


0.8 


V 


V| Input clamp voltage 


Vcc=MIN, l|=-18mA 


-1.2 


-1.2 


V 


Vqh High-level output voltage 


Vcc = MIN, V|H = 2V, 
lOH = -1 f^A 


2.7 3.4 




V 


IqH High-level output current 


Vcc = MIN, ViH = 2V, 
VoH = 5.5 V 




250 


mA 


Vql Low-level output voltage 


Vcc = MIN, V|L = 0.8V, 
l0L = 20 mA 


0.5 


0.5 


V 


l| Input current at maximum input voltage 


Vcc = MAX, V| = 5.5 V 


1 


1 


mA 


l|l^ High-level input current (each input) 


Vcc = MAX, Vi = 2.7V 


50 


50 


mA 


l|L Low-level input current (each input) 


Vcc = MAX, V|=0.5V 


-2 


-2 


mA 


Iqs Short-circuit output currentf 


Vcc = MAX 


-40 -100 




mA 


Supply current, high-level output 
lf*CH 

(average per gate) 


Vcc = MAX, All inputs at 5 V 


4.5 8 


3.5 6.5 


mA 


Supply current, low-level output 

'CCL 

(Average per gate) 


Vcc = MAX, All inputs at V 


8 14 


8 14 


mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable series on the second page of this section. 
* * All typical values are at Vqq = 5 V, T^ = 25 C. 
JNot more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 

SWITCHING CHARACTERISTICS, Vqc = 5 V, Ta = 25° C, N = 10 



PARAMETER 


TEST CONDITIONS 
NOTE 1 


N74S11 


N74S15 


UNITS 


MIN TYP 


MAX 


MIN 


TYP 


MAX 


tPLH Propagation delay time, low-to-high-level output 


CL = 15pF, RL = 280n 


2.5 4.5 


7 


2.5 


5.5 


8.5 


ns 


Cl = 50pF, RL = 280r^ 


6 


8.5 


tPHL Propagation delay time, high-to-low-level output 


Cl=15pF, RL = 280n 


2.5 5 


7.5 


2.5 


6 


9 


ns 


Cl = 50pF, RL = 280n 


7.5 


8 



NOTE 1 : Load circuits and waveforms are shown on page 2-293 
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signotiGS 



DUAL 4-INPUT POSITIVE NAND GATE 



S54S20-A,F,W • N74S20-A,F 

DIGITAL 54/74 HL SERIES 



S54S20 
N74S20 



SCHEMATIC (each gate); 



PIN CONFIGURATIONS 




i^Ti 




NOTE: Component values shown are nominal. 



RECOMMENDED OPERATING CONDITIONS 



W PACKAGE 



n n n n n n n 





U U U U U U U 

1A tB NO TC ID IV GND 

A,F PACKAGE 

Vcc 20 2C NC 28 2A JV 

n n n n n n n 



BJ 



^ 



u u u u u u u 



Supply Voltage ^qq \ 

Nornnalized Fan-Out fj-om each Output, N: High logic level 

Low logic level 
Operating Free- Air Temperature, T^ 



S54S20 



MIN 



4.5 



-55 



NOM 



5.5 
20 
10 

125 



N74S20 



4.75 



NOM 



MAX 



5.25 
20 
10 
70 



UNIT 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP" 


MAX 


UNIT 


V|H 


High-level infiut voltage 






2 






V 


V|L 


Low-level infiut voltage 










0.8 


V 


V| 


Input clamp xj'oltage 


Vcc = MIN, 


l|--18mA 






-1.2 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
lQH = -1mA 


V,L = 0.8V, Series 54S 
Series 74S 


2.5 
2.7 


3.4 
3.4 




V 
V 


Vol 


Low-level output voftage 


Vcc = MIN, 
'OL " 20mA 


V,H = 2V, 






0.5 


V 


'l 


Input current! at maximum input voltage 


Vcc = MAX, 


V| = 5.5V 






1 


mA 


'IH 


High-level inp 


ut current (each input) 


Vcc " '^^^' 


V,=2.7V 






50 


ma 


'IL 


Low-level inp 


lit current (each input) 


Vcc ° "^A^' 


V| = 0.5V 






-2 


mA 


'os 


Short-circuit 


>utput current t 


Vcc " ^^^ 




-40 




-100 


mA 


ICCH 


Supply currer 


t, high-level output 


Vcc " '^'^*^' 


All inputs at OV 




2.5 


4 


mA 




(average per gpte) 














ICCL 


Supply currerit, low-level output 
(average per gjate) 


Vcc = "^AX, 


All inputs at 5V 




5 


9 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54S20, N74S20 



SWITCHING CHARACTERISTICS, V^c - 5V. T^^ - 


25°C, N - 10 














PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tpLH Propagation delay time, low-to-higli- 
level output 


C|_-15pF, 
Cl = 50pF, 


RL = 280n 
R|_ = 280n 


NOTE 1 


2 


3 
4.5 


4.5 


ns 


*PHL Propagation delay time, high-to-low- 
level output 


Cl=15pF, 
Cl = 50pF, 


Rl = 280n 
RL = 280n 




2 


3 
5 


5 


ns 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
** All typical values are at ^qq = 5V, T^ = 25°C. 

t Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTE 1 : Load circuits and waveforms are shown on page 2-293 
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sjgnDtics 



DUAL 4-INPUT POSITIVE HAND GATE 
WITH OPEN-COLLECTOR OUTPUTS 



S54S22-A,F,W • N74S22-A,P 



DIGITAL 54/74 HL SERIES 



S54S22 
N74$22 



SCHEMATIC (each gate) 



PIN CONFIGURATIONS 









t 



NOTE: Component values shown are nominal. 



W PACKAGE 

Vcc 20 2C NC ae 2A 2V 

n n n n n n n 





U U U U U l_J U 

A,F PACKAGE 

Vcc 20 2C NC 28 2A 2Y 

n n n n n n n 



ET 



ff^ 



u u u u u u u 



RECOMMENDED OPERATING CONDITIONS 



ELECTRICAL CHARACIfERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



Supply Voltage Vqq 

NormallEed Fan-Out f rjom any Output, N 

Operating Free-Air Teiinperature, T^ 


S54S22 


N74S22 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 
-55 


5 


5.5 

10 

125 


4.75 



5 


5.25 
10 
70 


V 

°c 



PARAMETER 


TEST CONDITIONS * 


MIN TYP ** MAX 


UNIT 


V|H 


High-level inpjut voltage 






2 


V 


V|L 


Low-level lnp(jt voltage 






0.8 


V 


V| 


Input clamp violtage 


Vcc = MIN, 


l| = -18mA 


-1.2 


V 


'OH 


High-level ouljput current 


Vcc = M'N- 
Vqh = 5.5V 


V|L = 0.8V, 


250 


mA 


Vol 


Low-level outjjut voltage 


Vcc " '^"^' 
'OL " 20mA 


V,H=2V, 


0.5 


V 


'i 


Input current 


at maximum input voltage 


Vcc ' '^^^' 


V| = 5.5V 


1 


mA 


<IH 


High-level inp 


jt current (each input) 


Vcc = MAX, 


V| = 2.7V 


50 


HA 


'IL 


Low-level inp 


It current (each input) 


Vcc = MAX, 


V| = 0.5V 


-2 


mA 


'CCH 


Supply curren 
(average per g 


t, high-level output 
3te) 


Vcc " MAX, 


All inputs at OV 


1.5 3.3 


mA 


'CCL 


Supply curren 
(average per g 


t, low-level output 
)te) 


Vcc " MAX, 


All inputs at 5V 


5 9 


mA 



2-256 



DIGITAL 54/74 TTL SERIES ■ S54S22, N74S22 



SWITCH11MG CHARACTERISTICS, Wqq - 5V, T;^ = 25°C, N = 10 



PARAMETER 




TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 




Propagation delay time, low-to-high- 


Cl = 15pF, 


Rl - 280n 




2 


5 


7.5 




¥lh 


leval output 


Cl - 50pF, 


Rl = 280n 






7.5 




ns 




Propagation delay time, high-to- 


Cl = 15pF, 


Rl = 28on 


NOTE 1 


2 


4.5 


7 




*PHL 


low-level output 


Cl - 50pF, 


Rl = 28on 






7 




n& 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
•* All typical values are at V^q = 5V, T^ = 25°C. 

NOTE 1 : Load circuit and waveforms are shown on page 2-293 
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signDtiBS 



DUAL 4-INPUT POSITIVE HAND 
BUFFERS/LINE DRIVERS 



SCHEMATIC (each gate) 



S54S40-A,F,W • S54S140-A.F,W • N74S40-A,F • N74S140-A,F 

DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATIONS 



S54S40 

S54S140 

N74S40 

N74S140 



$$$? 



r-W^ 




RECOMMENDED MAXIfVIUM FAN-OUT FROM EACH OUTPUT 



Loads at a high logic level 
Load at a low logic le^el 



60 
30 



A,F PACKAGE 



n n n n n n n 



m^ 



Ep 



u u u u u u u 



NC — No Internal connection 



ELECTRICAL CHARACTERISTICS (over operating free-air temperature range unless otherwise noted) 








PARAM 


ETER 


TEST CONDITIONS* 


MIN 


TYP*» 


MAX 


UNIT 


V|H 


High-level in 


put voltage 




2 






V 


V|L 


Low-level in 


3ut voltage 








0.8 


V 


V| 


Input clamp 


voltage 


Vcc=MIN, l|=-18mA 






-1.2 


V 








Vcc=MIN, V|L = 0.8V, Series 54S 


2.5 


3.4 




V 
V 


VOH 


High-level oi 


itput voltage 


Iqh = -3mA Series 74S 
Vcc = MIN, V| = 0.5V, S54S140 


2.7 
2 


3.4 








Ro = 50S2ToGND N74S140 






Vol 

ll 


Low-level oi tput voltage 

Input currert at maximum 
input voltagi! 
High-level inout current 


Vcc = MIN, ViH = 2V, 

Iql = 60mA 

Vcc = MAX, V| = 5.5V 






0.5 
1 


V 
mA 


'IH 


(each input) 
Low-level in 


jut current 


Vcc = MAX, V| = 2.7V 






100 


mA 


>IL 


(each input) 




Vcc = MAX, V| = 0.5V 






-4 


mA 


iqs 


Short-circuil 


output current ■•■ 


Vcc = MAX 


-50 




-225 


mA 


'CCH 


Supply curn 
(average per 


nt, high-level output 
gate) 


Vcc = MAX, All inputs at OV 




5 


9 


mA 


ICCL 


Supply curr( 
(average per 


mt, low-level output 
gate) 


Vcc = MAX, All inputs at 5V 




12.5 


22 


mA 
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DIGITAL 54/74 TTL SERIES ■ S54S40, N74S40, S54S140, IM74S140 



SWITCHING CHARACTERISTICS, V^c = 5V, T^ 


-25°C, N-30 












PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Propagation delay time, low-to- 
f l-H high-level output 

Propagation delay time, high-to- 
PHL low-level output 


Cl =50pF, RL = 93n 
CL = 150pF, RL = 93n 
CL = 50pF, RL = 93n 
CL = 150pF, RL=93n 


NOTE 1 


2 
2 


4 
6 
4 
6 


6.5 
6.5 


ns 
ns 
ns 
ns 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
series on the second page of this section. 
* * All typical values are at Vcc ~' 5V, T^ = 25°C. 
t Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed 100 milliseconds. 

NOTE 1 ; Load circuit and waveforms are shown on page 2-293 
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smnDtiEs 



4-2-3-2-INPUT 
AND- OR GATES 



DIGITAL 54/74 TTL SERIES 



N74S64 
N74S65 



N74S64 ACTIVE PULL-UP 

• TYPICAL PROPAGATION TIME 

• TYPICAL POWER DISsiPATION 
AT 50% DUTY CYCLE | 

N74S65 OPEN COLLECTOR 

• TYPICAL PROPAGATION TIME 

• TYPICAL POWER DISSIPATION 
AT 50% DUTY CYCLE 



PIN CONFIGURATIONS 



3.5 ns at C, ' 15 -F 

39 mW 



5 ns at C|_ » 15 pF 
36 mW 



RECOMMENDED MAXIMUM FAN-OUT FROM EACH OUTPUT 





N74S64 


N74S65 


Loads at a high logic leveil 


20 




Loads at a low logic leveli 


10 


10 





^CC D C B K J Y 

R R R R ra m R 








0=^ 1^-' 






Pi=Si 


^TE^ 




L 

sitl\ 


J U H Ld Ld W LJ 

V E F G H 1 GND 




Po 


/e Logic: ABCD + EF + GHI + JK 



ELECTRICAL CHARACTEIRISTICS (over operating free-air temperature range unless otherwise noted) 



PARAjMETER 


TEST CONDITIONS* 


N74S64 
MIN TYP*» MAX 


N74S65 
MIN TYP*» MAX 


UNIT 


V|H High-level input voltage 




2 


2 


V 


V||_ Low-level inputi voltage 




0.8 


0.8 


V 


V| Input clamp voljtage 


Vcc = l^'N, l|=-18mA 


-1.2 


-1.2 


V 


Vqh High-level output voltage 


Vcc = M'N, V|H = 0.8V, 
lOH = -1 '"A (N74S64) 


2.7 3.4 




V 


'oh High-level output current 


Vcc = '^'N, V|H=0.8V, 
VoH = 5.5 V 




250 


HA 


Vql Low-level output voltage 


Vcc = IVllN, V|L = 2V, 
'0L = 20 mA 


0.5 


0.5 


V 


l| Input current ai 


maximum input voltage 


Vcc = MAX, V|=5.5V 


1 


1 


mA 


l|H High-level input 


current (each input) 


Vcc = I^AX, V|=2.7V 


50 


!50 


mA 


i|L Low-level input 


current (each input) 


Vcc = I^AX, V| = 0.5 V 


-2 


-2 


mA 


'OS Short-circuit output current if 


Vcc = MAX 


-40 -100 




mA 


'CCH Supply current, jhigh-level output 


Vcc = I^AX, See Note 1 


7 12.5 


6 11 


mA 


'CCL Supply current, ilow-level output 


Vcc = MAX, See Note 2 


8.5 16 


8.5 16 


mA 



* 'All typical values are at Vg^ = 5 V, T^ = 25°C. 

J Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTES: 1. IcCH 's measured with all inputs grounded, and the outputs open. 

2. IcCL 's measured with all Inputs of one gate at 5 V, the remaining inputs grounded, and the outputs open. 



SWITCHING CHARACTERISTICS, VcQ = 5 V, Ta = 25" C, N = 10 



PARAMETER 


TEST CONDITIONS 
NOTE 3 


N74S64 


N74S65 


UNIT 


MIN TYP 


MAX 


MIN 


TYP 


MAX 


tPLH Propagation delay time, low-to-high-level output 


Cl = 15pF, RL = 280n 


2 3.5 


5.5 


2 


5 


7.5 


ns 


CL = 50pF, Rl = 280 12 


5 


' 8 


tPHL Propagation delay time, high-to-low-level output 


Cl, = 15pF, RL = 280n 


2 3.5 


5.5 


2 


5.5 


3.5 


ns 


Cl = 50pF, RL = 280n 


5.5 


6.5 



NOTE 3: Load circuit and Waveforms are shown on page 2-293 
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DIGITAL 54/74 TTL ■ N74S64, N74S65 



SCHEMATIC 



2.8 kSi > < 2.8 kS! 



[2.Ska <2.8kn 



T77 



INPUTS* 



r\. 



t 



di3 , 



<> 






I? 



r^ 



a 



,1? 



^ 



NOTE: Component values shown are nominal. 



I? 



f-Ccc 



< 



> INPUTS 



T 



3 
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Bignotjcs 



DUAL D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS 



DIGITAL 54/74 TTL SERIES 



74S74 



DESCRIPTION 

These monolithic dual edge-triggered flip-flops utilize Schottl<y TTL 
circuitry to produce very hi^h speed D-type flip-flops. Each flip-flop 
has individual clear and prejset inputs, and also complementary Q 
and Q outputs. 



PIN CONFIGURATION 



Information at input D 
positive going edge of the 
voltage level of the clock 
transition time of the positi 
at either the high or low level 



transferred to the Q output on the 
ock pulse. Clock triggering occurs at a 
ulse and is not directly related to the 
ve going pulse. When the clock input is 

the D-input signal has no effect. 



These circuits are fully corti(pat 
circuits. A full fan-out to 
available from each of the ( 
level, a fan-out of 20 is aval 
used inputs. Maximum cic 
typical power dissipation of 



ble for use with most TTL or DTL 
10-normalized series 54S/74S loads is 
utputs at low logic level. At a high logic 
lable to facilitate tying unused inputs to 
frequency is 75 megahertz, with a 
75 milliwatts per flip-flop. 



"CC C LEAR 2D C LOCK PRESET 20 20 

F1 R Fi R H m m 



1 



L D PRESET n J 



U LU HI LiJ liJ HI LJ 



CLOCK PRESET 



Positive Logic: 



Low input to preset sets Q to high level 
Low input to clear resets Q to low level 
Preset and clear are independent of clock 



The N74S74 is characterized for operation from 0°C to 70°C. 



FUNCTIONAL BLOCK DIAGRAM (EACH FLIP-FLOP) 



Typical Maximum Input Clcjck Frequency 
Typical Power Dissipation ; 

TRUTH TABLE (Each FlipfFlop) 



90 MHz 
75 mW per Flip-Flop 



tn 


tn + 1 


INPUT 
D 


OUTPUT 
Q Q" 


L 
H 


L H 
H L 



H = High level, L = Low level 



NOTES: A. t^ = bit time before clock pulse 
B. tn+1 = bit tim^ after clock pulse 




RECOMMENDED OPERA' 


riNG CONDITIONS 


















MIN 


NOM 


MAX 


UNIT 


Supply voltage, S/qC 






4.75 


5 


5.25 


V 


Normalized fan-out fro 


m each output, N 


High logic level 






20 




Low logic level 






10 




Clock frequency, fdoc 


c 






70 




MHz 


Width of clock pulse, t 


^ (clock) 






7 




ns 


Width of preset pulse. 


w (preset) 






7 




ns 


Width of clear pulse, ty 


J (clear) 






7 




ns 


Input set-up time, tjeti 


IP 


High level data 




10 




ns 


Low level data 




12 




Input hold time, thold 













ns 


Operating free-air temf 


erature, Ta 









70 


°C 
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DIGITAL 54/74 TTL SERIES ■ 74S74 



ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


V|(-( High level input voltage 




2 






V 


V| L Low level input voltage 








0.8 


V 


Vl Input clamp voltage 


Vcc = MIN, l|=-18mA 






-1.2 


V 


Vqh ^'9^ 'svsl output voltage 


Vcc = MIN, V|H = 2V 


2.7 


3.4 




V 


V|L = 0.8, IOL = 20mA 


Vql Low level output voltage 


Vcc = MIN, V|H = 2V 






0.5 


V 


V|L = 0.8, loL = 20mA 


l| Input current at maximum input voltage 


Vcc = MAX, V| = 5.5 V 






1 


mA 


l|f^ High level input current 


Vcc = MAX, D input 






50 


mA 


V| = 2.7 V Clock or Preset 






100 


Clear 






150 


1 1 L Low level input current 


Vcc = MAX, D input 






-2 


mA 


V| = 0.5 V Clock or Preset 






-4 


Clear 






-6 


Iqs Short circuit output current^ 


Vcc = MAX 


-40 




-100 


mA 


'CC Supply Current 


Vcc = MAX, See Note 1 




30 




mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
**AII typical values are at Vqc = 5 V, T/^ = 25°C. 
f N(^t more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second. 

SWITCHING CHARACTERISTICS, Vqc - 5 V, Ta - 25° C, N - 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


fmax 


Maximum clock frequency 


CL = 15pF, RL = 280n 
NOTE 1 




90 




MHz 


tPLH 


Propagation delay time, low-to-high level output, 
from clear or preset 




5 




ns 


tPHL 


Propagation delay time, high-to-low level output, 
from clear or preset 




8 




ns 


tPLH 


Propagation delay time, low-to-high level output, 
from clock 




7 




ns 


tPHL 


Propagation delay time, high-to-low level output, 
from clock 




7 




ns 



NOTE 1 : Load circuit and test waveforms are shown on page 2-293 
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sjgnDtiEs 



DUAL J-K EDGE-TRIGGERED FLIP-FLOP 



DESCRIPTION 

These monolithic dual J-l< flip-flops feature individual J, K, clock, 
and asynchronous preset ^nd clear inputs to each flip-flop. When 
the clock goes highthe inr^uts are enabled and data will be accepted. 
The logic level of the J and K inputs may be allowed to change 
when the clock pulse is hi§h and the bistable will perform according 
to the truth table as long |as minimum setup and hold times are ob- 
served. Input data are trslnsf erred to the outputs on the negative- 
going edge of the clock p^lse. 



TRUTH TABLE 



S54S112-B,F,W • N74S112-B 



DIGITAL 54/74 HL SERIES 



PIN CONFIGURATIONS 



S54S112 
N74S112 



*n 


Vi 


J 


K 


Q 


L 


L 


Qn 


L 


H 


L 


H 


L 


H 


H 


H 


Qn 



NOTES; 

A. t_=' bit time before clock pulse 

n 

B. t^^^=blt time after clock pulse 



B,F,W PACKAGE 



^CC CLEAR CLEAR CLOCK 



nnnnnnnn 



nWpL 



3 



ULILJLJLILJLJU 



POSITIVE LOGIC 



positive logic: Low Input to preset sets Q to high level. 
Low input to clear resets Q to low level. 
Clear and preset are independent of clock. 



LOGIC DIAGRAM (each iflip-flop) 



SCHEMATIC <88ch flip-flop) 



ix: 




m^ 



^ 







Q 






iKA _ 






vcc 
5 


u f 


y(yi\ 




M^Vt 


1 Vi 












S 1 -A- 






\-^ 


r^ 


>J 






u^ 


i 






i 


































i 




■ I 


K 


^ 


-^ 


rt 


^ 


ki 


^ 


^]P 


t 








f GND 






I ° 


CLOCK 


:! 


i 
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DIGITAL 54/74 TTL SERIES ■ S54S112, N74S112 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N : High logic level 

Low logic level 
Input Clock Frequency, fgiggj^ 
Width of Clock Pulse, t^(j.|pp,^, 
Width of Preset Pulse, t^ip^gset) 
Width of Clear Pulse, t^(g|ga^) 
Input Setup Time, t^g^^p (See Note 1 ) 
Input Hold Time, t^^i^j (See Note 2) 
Operating Free-Air Temperature, T^ 


S54S112 


N74S112 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


6 
8 
8 
3 

-55 


5 


5.5 
20 
10 
80 

125 


4.75 


6 
8 
8 
3 




5 


5.25 
20 
10 
80 

70 


V 

MHz 
ns 
ns 
ns 
ns 
ns 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


V|H 


High-level input voltage 






2 






V 


V|L 


Loyv-level input voltage 










0.8 


V 


Vl 


Input clamp voltage 


Vcc = MIN, 


l| =-18mA 






-1.2 


V 


VOH 


High-level output voltiage 


Vqc = MIN, 
V|L = 0.8V, 


V|H = 2V, S54S112 
IOH = -1mA N74S112 


2.5 
2.7 


3.4 
3.4 




V 
V 


Vol 


Low-level output voltage 


Vcc = MIN, 
V|L = 0.8V, 


V,H=2V, 
'OL " 20 mA 






0.5 


V 


'l 


Input current at maximum 
input voltage 


Vqc = MAX, 


V| = 5.5V 






1 


mA 


'IH 


High-level input current 


Vqq = MAX, 
V| = 2.7V 


J or K input 

Clock, preset, or clear 






50 
100 


mA 


'IL 


Low-level input current 


Vcc = MAX, 
V| = 0.5V 


J or K input 

Clock 

Preset or clear 






-1.6 
-4 
-7 


mA 


'os 


Short-circuit output current '^ 


Vqc = MAX, 




-40 




-100 


mA 


'cc 


Supply current 


Vqc = MAX, 


See Note 3 




30 


50 


mA 



SWITCHING CHARACTERISTICS, V^q - 5V, T^ = 25°C, N = 10 



■ 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'max 


Maximum clock frequency 




80 


125 




MHz 


tpLH 


Propagation delay time, low-to-high- 
level output, from clear or preset 




2 


4 


7 


ns 


*PHL 


Propagation delay time, high-to-low- 
level output, from clear or preset 


Cl=15pF, RL = 280n 


2 


5 


7 


ns 


tpLH 


Propagation delay time, low-to-high- 
level output, from clock 


NOTE 4 


2 


4 


7 


ns 


tpHL 


Propagation delay time, high-to-low- 
level output, from clock 




2 


5 


7 


ns 



* For condftions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
♦• All typical values are at V^jq = 5V, T^ = 25° C. 

Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTES: 

1. Setup time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure its recognition. 

2. Hold time is the Interval immediately following the negative-going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure its continued recognition. 

3. \qq is measured with outputs open', clock grounded, and J-K preset and clear at 4.5V. 

4. Load circuit and waveforms are shown on page 2-293 



2-2&5 




II 



DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 



PIN CONFIGURATIONS^ 



S54S113-A,F,W • SS4S114-A,F.W • N74S113-A,F« N74S114-A.F 

DIGITAL 54/74 HL SERIES 

PIN CONFIGURATIONS 



S54S113 

S54S114 
N74S113 
N74S114 



A,:F,W PACKAGE 



VCC CL^CK 2K V PRESET 20 2^ 



14 13 12 



n m n n n n n 



\— J PflESET Q -J 



r- J PRESET Q -! 

LA J r^ 



U U U U U U U 

3 4 B • 7 

U 1 fO iQ ow> 



454S113, N74S113 





A, F. W PACKAGE 

"CO CLOCK 2K 2J fBESET » jO 

n n n n n n n 








r ^ ■-■ 








L 


L 


« CLEAR S 


J 


1 — 




9 










i 




<J CLOCK 

- J PflESET 


n 




-, ? r-- 1 




u u u u u u u 

SS4S114, N74S114 





DESCRIPTION 

The S54S113 and N74Sl!l3 offer individual J, K, preset, and clock 
Inputs. The S54S114 and! N74S114 offer common clock and com- 
mon clear inputs and individual J, K, and preset inputs. 

These monolithic dual -^lip-flops are designed so that when the 
clock goes high, the inputs are enabled and data will be accepted. 
The logic level of the J and K inputs may be allowed to change 
when the clock pulse is high and the bistable will perform according 
to the truth table as lorjg as minimum setup times are observed. 
Input data are transferrec^ to the outputs on the negative-going edge 
of the clock pulse. 



LOGIC DIAGRAM (each flip-flop) 



TRUTH TABLE 



tn 


tn+1 


J K 


6 


L L 
U H 
H L 
H H 


L 

H 

Qn 



NOTES: 

A. t„ = bit time before clock 

n 

pulse 

B. t^^. = bit time after clock 
pulse 
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DIGITAL 54/74 TTL SERIES ■ S54S113, N74S113, S54S114, N74S114 

RECOMMENDED OPERATING CONDITIONS 



Supply Voltage Vqq 

Normalized Fan-Out from each Output, N: High logic level 

Low logic level 
Input Clock Frequency, ^Q\oc\^ 
Width of Clock Pulse, t^(clock) 
Width of Preset Pulse, t^(preset) 
Width of Clear Pulse, t^(g|gar): S54S1 14, N74S1 14 
Input Setup Time, tjQ^yp 
Input Hold Time, tj^^i^j 
Operating. Free-Air Temperature, T^ 


S54S113,S54S114 


N74S113, N74S114 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


4.5 


6 
8 
8 
3 

-55 


5 


5.5 
20 
10 
80 

125 


. 4.75 


6 
8 
8 
3 




5 


5.25 
20 
10 
80 

70 


V 

MHz 
ns 
ns 
ns 
ns 
ns 
°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 











S54S113 




S54S114 








PARAMETER 


TEST CONDITIONS* 


N74S113 




N74S114 




UNIT 










MIN TYP** 


MAX 


MIN TYP*» 


MAX 




V|H 


High-level input voltage 






2 




2 




V 


V|L 


Low-level input voltage 








0.8 




0.8 


V 


V| 


Input clamp voltage 


Vcc = MIN, 


1, =-18mA 




-1.2 




-1.2 


V 


Vqh 

Vol 
'i 


High-level output voltage 

Low-level output voltage 

Input current at maximum 
input voltage 


Vcc = MIN, 
V,H = 2V, 
V|L = 0.8V, 
IOH=-1mA 

V,|_ = 0.8V, 
Vcc = MAX, 


Series 54S 

Series 74S 
V,H = 2V, 
'OL " 20mA 
V| =5.5V 
J or K input 


2.5 3.4 
2.7 3.4 


0.5 

1 
50 


2.5 3.4 
2.7 3.4 


0.5 

1 
50 


V 

V 
mA 


'IH 


High-level input current 


Vqq = MAX, 
V| =2.7V 


Clock 
Preset 
Clear 
J or K input 




100 
100 

-1.6 




200 
100 
200 
-1.6 


ma 


'IL 


Low-level input current 


^CC = I^AX, 
V| = 0.5V 


Clock 
Preset 
Clear 




-4 
-7 




-8 
-7 

-14 


mA 


'os 


Short circuit output 
current"'' 


Vcc = ^^^ 




-40 


-100 


-40 


-100 


mA 


'cc 


Supply current 


Vcc = MAX, 


See Note 1 


30 


50 


30 


50 


mA 



I 



SWITCHING CHARACTERISTICS, V^c - 5V. T;^ " 


25°C, N - 10 












PARAMETER 


TEST CONDITIONS 














MIN 


TYP 


MAX 


UNIT 


^max Maximum clock frequency 






80 


125 




MHz 


Propagation delay time, low-to- 














*PLH high-level output, from clear 






2 


4 


7 


ns 


or preset 














Propagation delay time, high- 














*PHL to-low-level output, from clear 


Cl = 15pF, Rl = 280n 


NOTE 2 


2 


5 


7 


ns 


or preset 














Propagation delay time, low-to- 
PLH high-level output, from clock 






2 


4 


7 










Propagation delay time, high-to- 
PHL low-level output, from clock 






2 


5 


7 











* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. See Figures 64 through 69 of the Series 54H/74H section for test circuits. 
•* All typical values are at Vqq = 5V, T^ = 25'C. 
t Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTE 1: l(-.Q is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5V. 
2. Load circuit and waveforms are shown on page 2-293 
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signDtiEs 



13-INPUT HAND GATE 



DIGITAL 54/74 TTL SERIES 



S54S133 
N74S133 



SCHEMATIC 



PIN CONFIGURATION 



YJTTTTJTTTTTI 



INPUTS < GO- 




ffflffl m m ^ I lo 



Resistor values shown are [nominal in ohms. 



"CC M L K J I H Y 



ULUUJLiJLilLilLiJUJ 



C D E F G GND 



Positive Logic: Y = ABCDEFGHIJKLM 



RECOMMENDED OPERATirslG CONDITIONS 



1 

I 


S54S133 


N74S133 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vcc 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from jeach output, N 


High logic level 


20 


20 




Low logic level 


10 


10 


Operating free-air temperature, Ta 


-55 




125 







70 


°c 



ELECTRICAL CHARACTERIJSTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAIV 


ETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


V|H 


High-level input 


voltage 




2 


V 


V|L 


Low-level input 


i/oltage 




0.8 


V 


V| 


Input clamp voll 


age 


Vcc = MIN, 


l| =-18mA 


-1.2 


V 


Vqh 






Vcc = MIN, 
Iqh = -1 r"A 


V|L = 0.8 V, 


' S54S133 


2.5 


3.4 




V 




N74S133 


2.7 


3.4 




V 


Vol 


Low-level outpui voltage 


Vcc = MIN, 


V|H = 2V, loL = 20mA 


0.5 


V 


l| Input current at 


maximum input voltage 


Vcc = MAX, 


V| =5.5 V 


1 


mA 


>IH 


High-level input 


;urrent (each input) 


Vcc = MAX, 


V| =2.7 V 


50 


mA 


I|L 


Low-level input 


lurrent (each input) 


Vcc = MAX, 


V| =0.5 V 


-2 


mA 


"OS 


Short-circuit outlput current! 


Vcc = MAX 


-40 




-100 


mA 


'CCH 


Supply current, ^igh-level output 


Vcc = MAX, 


All inputs at V 




3 


5 


mA 


'CCL 


Supply current, ijow-level output 


Vcc = MAX, 


All inputs at 5 V 




5.5 


10 


mA 



*For conditions shown as l\illN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
* *AII typical values are at Vcci~ ^ V, T/^ = 25 C. 
$The duration of the short-cirLuit test should not exceed one second. 



SWITCHING CHARACTERISTICS, Vcc = 5 V, Ta = 25° C, N 


= 10 












PAR>|\METER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tPLH Propagation delayjtime, low-to-high-level output 


Cl=15pF, RL = 280n 


See Note 1 


2 


4 


6 


ns 


Cl = 50pF, R|_ = 280n 


5.5 


tpHL Propagation delay; time, high-to-low-level output 


Cl=15pF, RL = 280n 


2 


4.5 


7 


ns 


Ci_ = 60pF, RL = 280n 


6.5 



NOTE 1 : Load circuit and wavMorms are shown on page 2-293 
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12-INPUT HAND GATE 
WITH TRI-STATE OUTPUTS 



DIGITAL 54/74 TTL SERIES 



S54S134 
N74S134 



FUNCTION TABLE 



PIN CONFIGURATION 



INPUTS 


OUTPUT 
CONTROL 


OUTPUT 
Y 


ABCDEFGHIJKL 


HHHHHHHHHHHH 


L 


L 


ANY NUMBER OF INPUTS LOW 


L 


H 


xxxxxxxxxxxx 


H 


Z 



H = high logic level, L = low logic level, X = irrelevant 
Z = high-impedance (output off) 



RECOMMENDED OPERATING CONDITIONS 



J OR N DUAL IN-LINE OR W FLAT PACKAGE (TOP VIEW) 

OUTPUT 
"CO C ONTR OL L K J I H Y 



m 



L 



cmrEmrEnirGrEr 

A B C D E F Q 

Logic: See function table 





S54S134 


N74S134 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vcc 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


High logic level 


40 


130 




Low logic level 


10 


10 




Operating free-air temperature, Ta 


-55 




125 







70 


°C 



ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S54S134 
MIN TYP*» MAX 


N74S134 
MINTYP*»MAX 


UNIT 


VjH High-level input voltage 




2 


2 


V 


V| L Low-level input voltage 




0.8 


0.8 


V 


• V| Input clamp voltage 


Vcc = MIN, l|=-18mA 


-1.2 


-1.2 


V 


Vqh High-level output voltage 


Vcc = MIN, V|i_ = 0.8 V, l0H = -2nlA 


2.4 3.4 




V 


Vcc = M(n, V|L =0.8 V, Iqh =-6.5 mA 




2.4 3.2 


Vql Low-level output voltage 


Vcc = MIN, V|H = 2V, loL = 20mA 


0.5 


0.5 


V 


Off-state (high-impedance- 
'° state) output current 


Vcc = MAX, Vq = 2.4 V 


50 


50 


HA 


Vcc = MAX, Vo = 0.5 V 


-50 


-50 


l| Input current at maximum input voltage 


Vcc = MAX, V| =5.5 V 


1 


1 


mA 


1 1 H High-level input current 


Vcc = MAX, V| = 2.7 V 


50 


50 


mA 


l|L Low-level input current 


Vcc = MAX, V| =0.5 V 


-2 


-2 


mA 


'OS Short-circuit output current^ 


Vcc = MAX 


-40 -100 


-40 -100 


mA 


Iqc Supply current 


Output high 


Vcc = MAX 


All inputs at V 


7 13 


7 13 


mA 


Output low 


Output control at V, 
Other inputs at 5 V 


9 16 


9 16 


Output off 


All inputs at 5 V 


14 25 


14 25 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
**AII typical values are at V^c = 5 V, T^ = 25° C. 
^Duration of the short-circuit test should not exceed one second. 

SWITCHING CHARACTERISTICS, Vcc = 5 V, Ta = 25° C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


tPLH 


Propagation delay time, low-to-high-level output 


Cu = 15pF, 


R |_ = 280 n 


See Note 1 


2 


4 


6 


ns 


Cl = 50pF, 


RL = 280n 


5.5 


tPHL 


Propagation delay time, high-to-low-level output 


Cl = 15pF, 


RL = 280n 


2 


5 


7.5 


ns 


Cl = 50pF, 


Rl = 280 n 


7 


tZH 


Output enable time to high level 


Cl = 50pF, 


RL = 280n 




13 


19.5 


ns 


tZL 


Output enable time to low level 




14 


21 


ns 


tHZ 


Output disable time from high level 


Cl = 5pF 




5.5 


8.5 


ns 


tLZ 


Output disable time from low level 




9 


14 


ns 



NOTE 1: Load circuit and waveforms are shown on page 2-293 
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8-INPUT DATA 
SELECTORS/ MULTIPLEXERS 



DIGITAL 54/74 TTL SERIES 



S54S151 
S54S251 
N74S151 
N74S251 



DESCRIPTION 

The S54S151, S54S251, hiJ74S151, and N74S251 Schottky- 
clamped, high-performance, ejight-input data selectors/multiplexers 
are designed for use in very I high -speed data routing applications. 
These multiplexers select one^of eight data sources when so directed 
by the binary address inputs, feoth true and complementary data are 
presented when the strobe inpjut goes low. 



PIN CONFIGURATION 



The S54S151 and N74S15l| are functionally and mechanically 
interchangeable with the S54i151 and N74151 respectively, and in 
most TTL systems can be utilized to upgrade the performance of 
existing designs as delay time? are typically half that of the S54151 
orN74151. 



The S54S251 and N74S251 Have three-state outputs which permit 
the outputs to be connected :to a common bus. When the strobe 
input is high, both outputs aije in a high-impedance state in which 
both the upper and lower trarjsistors of each totem-pole output are 
off, and the output can neither drive nor load the bus. When the 
strobe is low, the outputs are Activated and operate as standard TTL 
totem-pole outputs. 



Typical power dissipation is 1225 milliwatts for the S54S151 or 
N74S151 and 275 milliwattsl for the S54S251 and N74S251, or 
approximately 14 and 17 milliwatts respectively per equivalent gate. 
The S54S151 and S54S251 arb characterized for operation over the 
full military temperature range of — 55°C to 125°C; the N74S151 
and N74S251 are characterizecj for operation from 0°C to 70°C. 



DATA INPUTS DATA SELECT 


^CC ''4 5 6 7'*''a B C ^ 




HRRRRHRm 




























D4 D5 06 07 A B 








r- 


03 C 


_1 










D2 Dl DO Y W s 
















f I 






ULiJLlJLllLllLULUm 




v.. 


J 2 1 0; ^ 


' W ./STROBE GNO j 




DATA INPUTS OUTPUTS 


Positive Logic; See function table. 



FEATURES 

• S54S151/N74S151 INTERCHANGEABLE WITH 
S54151/N74151 IN MOST SYSTEMS 

• SCHOTTKY CLAMPED FOR SIGNIFICANT REDUCTION IN 
DELAY TIMES ... 4.5 ns TYPICAL, DATA INPUT TO W 
OUTPUT 

• HIGH-SPEED SELECTION FOR ONE OF EIGHT DATA 
SOURCES 

• PERMITS MULTIPLEXING FROM N LINES TO ONE LINE 

• S54S251 AND N74S251 HAVE TRI-STATE OUTPUTS 

• FULLY COMPATIBLE WITH SERIES 54/74 AND OTHER 
TTL MSI CIRCUITS 



RECOMMENDED OPERATINb CONDITIONS 



1 


S54S151 


S54S251 


N74S151 


N74S251 


UNIT 


MIN NOM 


MAX 


MIN NOM 


MAX 


MIN NOM MAX 


MIN NOM 


MAX 


Supply voltage, Vcc 


4.5 5 


5.5 


4.5 5 


5.5 


4.75 5 5.25 


4.75 5 


5.25 


V 


Normalized fan-out from ekch output, N 
(at a low logic level) | 


10 


10 


10 


10 




High-level output current, loH 


-1 


-2 


-1 


-6.5 


mA 


Operating free-air temperature, T/\ 


-55 


125 


-55 


125 


70 





70 


°C 
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DIGITAL 54/74 TTL ■ S54S151, S54S251, N74S151, N74S251 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


S54S151 
N74S151 


S54S251 
N74S251 


UNIT 




MIN TYP** MAX 


MIN TYP*» MAX 


V||-| High-level input voltage 




2 


2 


V 


V||_ Low-level Input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l|=-18mA 


-1.2 


-1.2 


V 


VoH High-level output voltage 


Vcc = MIN, V|H = 2V, 
V|L = 0.8V, Ioh = MAX 


Series 54S 


2.5 3.4 


2.4 3.2 


V 


Series 74S 


2.7 3.4 


2.4 3.2 


Vql i-ov«-level output voltage 


Vcc = MIN, V|H=2V, 


0.5 


0.5 


V 


V|L = 0.8V, loL = 20mA 


Off-state (high-impedance- 
'° state) output current 


Vcc = MAX. Vq = 2.7 V 
VcC = MAX, Vo = 0.4 V 




50 
-50 


mA 


l| Input current at maximum input voltage 


Vcc = MAX, V| = 5.5 V 


1 


1 


mA 


l||-l High-level input current 


Vcc = MAX, V| = 2.7 V 


50 


50 


mA 


l||_ Low-level input current 


Vcc = MAX, V| =0.5 V 


-2 


-2 


mA 


'OS Short-circuit output current^ 


Vcc = MAX 


-40 -100 


-40 -100 


mA 


Ice Supply current 


Vcc = MAX, All inputs at 4.5 V, 
All outputs open 


45 70 


55 85 


mA 



I 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
**AII typical values are at Vqc = 5 V, T^ = 25° C. 
|Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 



SWITCHING CHARACTERISTICS, Vcc " 5 V, Ta = 25°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST 
CONDITIONS 


S54S151, N74S151 


S54S251, N74S251 


UNIT 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


A, B,or C 
(4 levels) 


Y 


Cl = 15pF, 
RL = 280n, 
See Note 1 


12 18 


12 18 


ns 


tPHL 


12 18 


13 19.5 


tPLH 


A, B, orC 
(3 levels) 


W 


10 15 


10 15 


ns 


tPHL 


9 13.5 


9 13.5 


tPLH 


Any D 


Y 


8 12 


8 12 


ns 


tPHL 


8 12 


8 12 


tPLH 


Any D 


W 


4.5 7 


4.5 7 


ns 


tPHL 


4.5 7 


4.5 7 


tPLH 


Strobe 


Y 


11 16.5 




ns 


tPHL 


12 18 




tPLH 


Strobe 


W 


9 13 




ns 


tPHL 


8.5 12 




tZH 


Strobe 


Y 


. Cl = 50pF, 
Rl = 280 J2, 

See Note 1 




13 19.5 


ns 


tZL 




14 21 


^ZH 


Strobe 


W 




13 19.5 


ns 


tZL 




14 21 


tHZ 


Strobe 


Y 


Cl = 5pF, 
RL = 280n, 
See Note 1 




5.5 8.5 


ns 


tLZ 




9 14 


tHZ 


Strobe 


W 




5.5 8.5 


ns 


tLZ 




9 14 



tpLH — Propatation delay time, low-to-high-level output 

tPHL — Propagation delay time, high-to-low-level output 

''ZH = Output enable time to high level 

t^L — Output enable time to low level 

^HZ — Output disable time from high level 

tLZ — Output disable time from low level 

NOTE 1 : See load circuits and waveforms on page 2-293 
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DIGrTAL 54/74 TTL ■ S54S151, S54S251 


, N74S151, N74S251 










FUNCTION TABLE 


INPUTS 


OUTPUTS 


SELECT 


STJ^OBE 


DATA 


S54S151, 


N74S151 


S54S251, 


N74S251 


C B A 


DO D1 D2 


D3 D4 D5 D6 D7 


Y 


W 


Y 


W 


XXX 


H 


XXX 


X X X X X 


L 


H 


Z 


Z 


L L L 
L L L 


;l 

L 


L X X 
H X X 


X X X X X 
X X X X X 


L 
H 


H 

L 


L 
H 


H 

L 


L U H 
L L H 


L 
!L 


X L X 
X H X 


X X XX X 
X X X X X 


L 
H 


H 

L 


L 
H 


H 
L 


X X 

-I _l 


jL 
L 


XXL 
X X H 


X X X X X 
X X X X X 


L 
H 


H 

L 


L 
H 


H 
L 


L H H 

L H H 


L 
L 


XXX 
XXX 


L X X X X 
H X X X X 


L 
H 


H 

L 


L 
H 


H 
L 


H L L 
H L L 


L 


XXX 
XXX 


X L X X X 
X H X X X 


L 
H 


H 

L 


L 
H 


H 

L 


H L H 
H L H 


|L 


XXX 
XXX 


X X L X X 
X X H X X 


L 
H 


H 

L 


L 
H 


H 

L 


H H L 
H H L 


i- 


XXX 
XXX 


X X X L X 
X X X H X 


L 
H 


H 
L 


L 
H 


H 
L 


H H H 
H H H 


. 


XXX 
XXX 


X X X X L 
X X X X H 


L 
H 


H 

L 


L 
H 


H 

L 



H = high logic ievel, L = low logic level, Z = high impedance, X = irrelevant 
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DUAL 4-LIKE TO MINE 
DATA SELECTORS/MULTIPLEXERS 



DIGITAL 54/74 TTL SERIES 



S54S153 
N74S153 



DESCRIPTION 

These monolithic Schottky-barrier-diode-clamped TTL circuits are 
high-performance multiplexers which are significantly faster than 
the S54153/N74153. As an example, the two-gate-level delay from 
the data inputs to the output is only 8.5 nanoseconds maximum 
compared to 18 or 23 nanoseconds maximum for the 
standard-speed part. Overall, the guaranteed delay times for the 
S54S153/N74S153 represent approximately a 100% improvement 
over standard TTL with only a 12% increase in maximum d-c power 
consumption. In many cases, the S54S153 or N74S153 can plug 
into existing systems designed for S54153 or N74153. 



These data selectors/multiplexers are fully compatible for use with 
most standard, high-speed, and low-power TTL and DTL circuits. 
Each diode-clamped input represents only one normalized Series 
54S/74S load, and full fan-out to 10 normalized Series 54S/74S 
loads is available from each of the outputs at low logic levels. A 
fan-out to 20 normalized Series 54S/74S loads Is provided at high 
logic levels to facilitate connection of unused inputs to used inputs. 
Typical power dissipation is 225 milliwatts. 



The S54S153 is characterized for operation over the full military 
temperature range of — 55°C to 125°C; the N74S153 is 
characterized for operation from 0°C to 70°C. 



FEATURES 



• FULL SCHOTTKY-BARRIER-DIODE CLAMPING FOR VERY 
HIGH SPEEDS 



PIN CONFIGURATION 



J OR N DUAL-IN-LINE 
OR W FLAT PACKAGE (TOP VIEW) 



STROBE 

2G SELECT,^ 



DATA INPUTS 



FTlFIRRRRiram 






2^ 2C2 2C1 2C0 



rzi: 



3£ 



-0 IS 

1C3 1C2 

r 



ICO 1Y 



^ 



ULilLiJliJLilLiJLLJW 

STROBE B '^ ^ -* OUTPUT GND 

1G SELECT DATA INPUTS 1Y 



LOGIC: SEE FUNCTION TABLE 



I 



PERMITS MULTIPLEXING FROM N LINES TO 1 LINE 



• SAME PIN ASSIGNMENTS AS S54153 AND N74153 



• STROBE (ENABLE) LINE PROVIDED FOR CASCADING (N 
LINES TO n LINES) 



• TYPICAL AVERAGE PROPAGATION DELAY TIMES: 

DATA INPUT TO OUTPUT (2 GATE LEVELS) 6 ns 

STROBE INPUT TO OUPUT (3 GATE LEVELS) 9.5 ns 

SELECT INPUT TO OUTPUT (4 GATE LEVELS) 12 ns 



• HIGH FAN-OUT LOW-IMPEDANCE TOTEM-POLE OUTPUTS 

• FULLY COMPATIBLE WITH MOST TTL AND DTL CIRCUITS 



FUNCTION TABLE 



SELECT 
INPUTS 


DATA INPUTS 


STROBE 


OUTPUT 


B A 


CO 


CI C2 


C3 


G 


Y 


X X 


X 


X X 


X 


H 


L 


L L 


L 


X X 


X 


L 


L 


L L 


H 


X X 


X 


L 


H 


L H 


X 


L X 


X 


L 


L 


L H 


X 


H X 


X 


L 


H 


H L 


X 


X L 


X 


L 


L 


H L 


X 


X H 


X 


L 


H 


H H 


X 


X X 


L 


L 


L 


H H 


X 


X X 


H 


L 


H 



Address inputs A and B are common to both sections. 
H = High level, L = Low level, X = Irrelevant 
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DIGITAL 54/74 TTLISERIES ■ S54S153, ISI74S153 



j 
RECOMMENDED OPERATING CONDITIONS 


1 


S54S153 


N74S153 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vcc : 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out fror 


1 each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 


Operating free-air te!mpe 


rature range, T^ 


-55 




125 







70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP** 


MAX 


UNIT 


V|H 


High-level inp|jt voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V| 


Input clamp \ 


'oltage 


Vcc = MIN, 


l| =-18mA 


-1.2 


V 


VOH 


High-level out 


5ut voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V|H = 2V, 
'OH = -1 rnA 


Series 54S 


2.5 


3.4 




V 


Series 74S 


2.7 


3.4 




Vol 


Low-level out 


)ut voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V,H = 2V, 
'0L = 20 mA 


0.5 


V 


l| Input current jat maximum input voltage 


Vcc = MAX, 


V| =5.5 V 


1 


mA 


l|H 


High-level inpJjt current 


Vcc = MAX, 


V| =2.7 V 


50 


mA 


l|L 


Low-level inpilit current 


Vcc = MAX, 


V| = 0.5 V 


-2 


mA 


'OS 


Short-circuit Output currentf 


Vcc = MAX 


-40 




-100 


mA 


'CCL 


Supply current, low level output 


Vcc = MAX, 


See Note 1 




45 


70 


mA 



•For conditions shown as jMIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
"All typical values are at V^fc = 5 V, T^ = 25° C. 
JNot more than one output ^hould be shorted at a time. 
NOTE: 1: IcCL '* measured with the outputs open and all inputs grounded. 



SWITCHING CHARACTER l$TICS, Vqc 


-5V, Ta-25°C 


, N = 10 








PARAMETER 


FJROM 
(I^PUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


Data 


Y 


CL = 15pF,RL = 280n, 
See Note 2 


6 


9 


ns 


tPHL 


Data 


Y 


6 


9 


ns 


tPLH 


Select 


Y 


11.5 


18 


ns 


tPHL 


^elect 


Y 


12 


18 


ns 


tPLH 


Sjtrobe 


Y 


10 


15 


ns 


tPHL 


Sjtrobe 


Y 


9 


13.5 


ns 



tpLH = Propagation delay timie, low-to-hlgh-level output. 
tPHL — Propagation delay timb, high-to-low-level output. 

NOTE 2: Load circuit and test waveforms are shown on page 2-293 
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DIGITAL 54/74 TTL SERIES ■ S54153, N74S153 



FUNCTIONAL BLOCK DIAGRAM 



^> 



DATA 1 < 



o — [>o-pt{>- 



2C0 O- 



2C1 O- 

2C2.0- 



2C3 O- 



H> 




^O 



=0- 



I 



TEST TABLE FOR NOTE 2 



INPUTS 


OUTPUT Y 
WAVEFORM 


B 


A 


CO 


CI 


C2 


C3 


G 


GND 


GND 


INPUT 


X 


X 


X 


GND 


A 


GND 


4.5 V 


X 


INPUT 


X 


X 


GND 


A 


4.5 V 


GND 


X 


X 


INPUT 


X 


GND 


A 


4.5 V 


4.5 V 


X 


X 


X 


INPUT 


GND 


A 


GND 


INPUT 


GND 


4.5 V 


X 


X 


GND 


A 


INPUT 


GND 


GND 


X 


4.5 V 


X 


GND 


A 


GND 


GND 


4.6 V 


X 


X 


X 


INPUT 


B 



X = Irrelevant 



A=IN-PHASE OUTPUT 
B=OUT-OF-PHASE 



2-275 



S[||nDt|GS 



QUADRUPLE 2-LINE TO 1-LINE 
DATA SELECTORS/MULTIPLEXERS 



DESCRIPTION 

The Schottky-clamped S54S1 57, S54S1 58, IM74S1 57, and N74S1 58 
are ultra-high-speed data sejectors/multiplexers which can be em- 
ployed in high-performance! designs. These circuits select a 4-bit 
word from one of two sourchs and route it to the four outputs. The 
S54S157/N74S1 57 present true data whereas the S54S158/N74S158 
present inverted data to miniinize propagation delay time. 

The S54S1 57/N74S1 57 can be used to replace the S54167/N74157 
in existing designs to upgrade performance substantially. 

The S54S157 and S54S168 are characterized for operation over the 
full military temperature rarjige of — 55°C to 125°C. The N74S157 
and N74S158 are characterized for operation from 0°C to 70° C. 
FEATURES 

• SCHOTTKY-CLAMPINCS REDUCES DELAY TIME TO 4 ns 
TYPICAL (S54S158, N7ijS158 DATA-TO-OUTPUT) 

• S54S157, N74S157 C/jkN UPGRADE EXISTING SYSTEM 
PERFORMANCE AS TJHEY ARE PIN-FOR-PIN REPLACE- 
MENTS FOR S54157, N74157 

• S54S157, S54S158 OP'eRATE THROUGHOUT -55° C TO 
125°C FREE-AIR TEMPpRATURE RANGE 

• FULLY COMPATIBLE WITH MOST TTL AND TTL MSI 
CIRCUITS 

FUNCTION TABLE 



INPUTS 


OUTPUT Y 1 


STROBE 


SELECT 


J 


B 


S54S157 
N74S157 


S54S158 
N74S158 


H 


X 


; X 


X 


L 


H 


L 


L 


■ L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



DIGITAL 54/74 HL SERIES 



S54S157 
S54S158 
N74S157 
N74S158 



PIN CONFIGURATION 



S54S157, N74S157 



INPUTS 
^CC STROBE (Ta 4B^ 



RRRRRRRm 




i 
















G 4A 4B 4Y 3A 3B 






r- 


S 3Y 


J 








lA IB lY 2A 2B 2Y 


1 























SELECT vlA IB/ 1Y i2A 2Bj 2Y GND 

ImiTT °"""T "1;;;;^^^ output 

POSITIVE LOGIC: 
Low logic level at S selects A Inputs. 
High logic level at S selects B inputs. 

S54S158, N74S158 



"CO S TR0B E ^4A /B^ 4Y '' 3A 3B ^ 3Y 



G 4A 4B 4Y 3A 3B 



lA IB lY 2A 2B 2Y 



rm 



LilLiJLiJLiJLiJLiJLLlLiJ 

SELECT ylA IBy lY > . 2A 2B/ 2Y GND 
OUTPUT^ ^ ^OUTPUT 
INPUTS INPUTS 

POSITIVE LOGIC: 
Low logic level at S selects A inputs. 
High logic level at S selects B inputs. 



H = high level, L = low leve;l, X = Irrelevant 



,Aoi2! 


S54S157 

\ 


, N74S157 


1A oJ?! -- 


S54S158 


N74S158 
— 1 ^ 


(3) 


I 


K^=^^'^ 


„(3I 




5=rhi>^^'^ 


-^ o '^' 


; 




1 — \ - - '=' 






^D-^^^ 


■"> '^' 








,0 „ 16) 












X>c^-^- 






J=fl=E>-^- 


?» o '"' 






_Q_J-'. 

1 \ '» -'"' 










=q_J~^ 


(101 








,„ _ (10) 












^trb"^-^3Y 






j=rb>--^- 


11 o '"' 






=0^ 

, , , .„ „ 1141 






O-^^ 


ID "^' 








.„ _ 113) 












^=r~b"^^- 






^=w=0^^*^ 


SELECT 5ii[>0- 

(15) 
STROBE O-i^^i 


LoU 




^.J-" SELECT 5ll{>C^ 

(15) 
STROBE oils; 






0^^ 
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DIGITAL 54/74 TTL SERIES ■ S54157, S54158, N74157, N74S158 



RECOMMENDED OPERATING CONDITIONS 




S54S157,S54S158 


N74S157, N74S158 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


Normalized fan-out from each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 


Operating free-air temperature, T^ 


-55 1 25 


70 


°c 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS" 


S54S157 

N74S157 

MIN TYP** MAX 


S54S158 

N74S158 

MIN TYP** MAX 


UNIT 


V|H High-level input voltage 




2 


2 


V 


V|L Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN 


l| =-18mA 


-1.2 


-1.2 


V 


VoH High-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V,H = 2V 

Iqh = -1 mA 


Series 54S 


2.5 3.4 


2.5 3.4 


V 


Series 74S 


2.7 3.4 


2.7 3.4 


Vol Low-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V,H = 2V, 
'0L = 20 mA 


0.5 


0.5 


V 


l| Input current at maximum input voltage 


Vcc = MAX, 


V| =5.5 V 


1 


1 


mA 


l|H High-level input current 


S or G input 


Vcc = MAX, 


V| =2.7 V 


100 


100 


HA 


A or B input 


50 


50 


l|L Low-level input current 


Sor G input 


Vcc = MAX, 


V| =0.5 V 


-4 


-4 


mA 


A or B input 


-2 


-2 


'OS Short-circuit output current! 


Vcc = MAX 


-40 


-100 


-40 


-100 


mA 


IqC Supply current 


Vcc = MAX, 


See Note 1 


50 


78 


39 


61 


mA 






*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
* *AII typical values are at Vcc = 5 V, Ta = 25 C. 

JNot more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 
NOTE 1 ; Ice is measured with 4.5 V applied to all inputs and all outputs open. 



SWITCHING CHARACTERISTICS , Vcc = 5 V, Ta = 25° C, N = 10 








PARAMETER 


FROM 
(INPUT) 


TEST CONDITIONS 


S54S157, N74S157 


S54S158, N74S158 


UNIT 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Data 


Gl = 15pF, RL = 280n, See Note 2 


5 7.5 


4 6 


ns 


tPHL 


4.5 6.5 


4 6 


tPLH 


Strobe 


8.5 12.5 


6.5 


ns 


tPHL 


7.5 12 


7 


tPLH 


Select 


9.5 15 


8 12 


ns 


tPHL 


9.5 15 


8 12 



*PLH ^ Propagation delay time, low-to-high-level output 
^PHL ~ Propagation delay time, high-to-low-level output 
NOTE 2 : Load circuits and waveforms are shown on page 2-293 
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HEX QUADRUPLE D-TYPE 
FLIP-FLOPS WITH CLEAR 



DIGITAL 54/74 TTL SERIES 



S54S174 
S54S175 
N74S174 
N74S175 



DESCRIPTION 

These high-performance mdnolithic, positive-edge-triggered flip- 
flops utilize Schottky TTl|. technology to implement D-type 
flip-flop logic. All have a direct clear input, and the S54S175 and 
N74S175 feature complementary outputs from each flip-flop. Pin 
assignments for these Schottky flip-flops are identical to the 
standard TTL versions meanijig that these Schottky versions can be 
utilized to upgrade existing sylstem performance in most cases. 



Information at the D inputs (neeting the setup time requirements is 
transferred to the Q outputs 'on the positive-going edge of the clock 
pulse. When the clock input js at either the high or low level, the D 
input signal has no effect at the output. 



PIN CONFIGURATION 



FEATURES 

• FULL SCHOTTKY CLAliflPING TO ACHIEVE TYPICAL MAX- 
IMUM TOGGLE RATES OF 110 MHz 

• FUNCTIONALLY AND I MECHANICALLY IDENTICAL TO 
THE SERIES 54/74 COJUNTERPARTS AND CAN BE USED 
TO UPGRADE EXISTING SYSTEMS WITH SIGNIFICANT 
IMPROVEMENT IN SPE^D 

• FULLY COMPATIBLE wIlTH OTHER TTL CIRCUITS 



; wli 



S54S174 AND S54S1 75 OPERATE OVER FULL MILITARY 
TEMPERATURE RANGE OF -55°C TO 125°C 

FOR USE IN HIGH-PERFORMANCE: 
BUFFER/STORAGE j^EGISTERS 
SHIFT REGISTERS 
COUNTERS 
PATTERN GENERATORS 



FUNCTION TABLE (EACHl FLIP-FLOP) 



INPUTS 




OUTPUTS 


CLEAR 


CLOCK 


D 


Q q" + 


L 


X 


X 


L H 


H 


t 


H 


H U 


H 


t 


L 


L H 


H 


L 


X 


Qo Qo 



H = 
L = 
X = 

t = 
Q0= 

t = 
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High level (steady statje) 

Low level (steady stat^) 

Irrelevant 

Transition from low t^ high level 

The level of Q before ihe indicated steady-state 

input conditions werejestablished 

S54S175 and N74S17:'5 only 



S54S174, N74S174 



^CC 6Q 6D 5D 5Q 40 4Q CLOC K 

RRRFIFIRRF1 



l-Q DJl-D Q-ll-D Q-l 



|- |Q d| -i plD ok rl£____2j-i 

LITlIj iIjlIj LlILiJLlILlI 

CLEAR 10 ID 2D 2Q 3D 3Q GND 



Positive Logic: See function table 



PIN CONFIGURATION 



S54S175, N74S175 



"CC 40 4Q 40 3D 30 30 CLOCK 



^ 



is: 



•^^ 



:^ 



LU LU 111 LAJ LiJ L4I LiJ Ld 

CLEAR 1Q lS ID 2D 2Q 2Q GND 



Positive Logic: See function table 



DIGITAL 54/74 TTL SERIES ■ S54Si74, S54S175, N74S174, N74S175 



RECOMMENDED OPERATING CONDITIONS 




S54S1 74,8548175 


N74S174, N748175 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


Normalized fan-out from each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 




Input clock frequency, fclock 


75 


75 


MHz 


Width of clock or clear pulse, t^ 


12 


12 


ns 


Setup time, tjetup 


Data input 


8 


8 


ns 


Clear inactive-state 


15 


15 


Data hold time, thold 


2 


2 


ns 


Operating free-air temperature, T/^ 


-55 125 


70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP«* 


MAX 


UNIT 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V| 


Input clamp voltage 


Vcc = MIN, 


l| =-18mA 


-1.2 


V 


VOH 


High-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V|H=2V, 
l0H = -1 rnA 


Series 54S 


2.5 


3.4 




V 


Series 74S 


2.7 


3.4 




Vol 


Low-level output voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V|H=2V, 
'OL = 20mA 


0.5 


V 


l| Input current at maximum input voltage 


Vcc = MAX, 


V| = 5.5 V 


1 


mA 


l|H 


High-level input current 


VCC = MAX, 


V| =2.7 V 


50 


mA 


l|L 


Low-level input current 


Vcc = MAX, 


V| =0.5 V 


-2 


mA 


'OS 


Short-circuit output current:): 


Vcc = MAX 


-40 




-100 


mA 


Ice 


Supply current 


Vcc = MAX, 


See Note 1 


S54S174, N74S174 


90 


mA 


S54S175, N74S175 


60 



I 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
"All typical values are at Vqq = 5 V, T/^ = 25 C. 

|Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 1: With all outputs open and 4.5 V applied to all data and clear inputs, l^c '^ measured after a momentary ground, then 4.5 V, 
is applied to clock. 



SWITCHING CHARACTERISTICS, Vqc - 5 V, Ta - 25° C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^max Maximum input clock frequency 


Cl = 15pF, 
RL = 280n, 
See Note 2 


75 110 


MHz 


Propagation delay time, low-to-high-level Q output from clear 
tPLH 

(S54S175,N74S175only) 


13 


ns 


tPHL Propagation delay time, high-to-low-level Q output from clear 


13 


ns 


tPLH Propagation delay time, low-to-high-level output from clock 


9 


ns 


tPHL Propagation time, high-to-low-level output from clock 


11 


ns 



NOTE 2 ; See load circuit and waveforms shown on page 2-293 
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DIGITAL 54/74 TTLjSERIES ■ S54S174, S54S175, ISI74S174, N74S175 

FUNCTIONAL BLOCK DIAGRAMS 



S54S174, N74S174 



sdIo- 



Cl-0CKO-,5p-|>-O- 
CLEABO-J^^— ^>0- 



>CK 

CLEAR 



>CK 
CLEAR 



>CK 
CLEAR 



-0|>CK 

CLEAR 



-^- 



S54S175, N74S175 






>CK Q 
CLEAR 



>CK Q 
CLEAR 



>CK Q 
CLEAR 



>CK Q 
CLEAR 



Dynamic input activated by a transition from a high level to a low level. 
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ARITHMETIC LOGIC 
UNITS/FUNCTION GENERATORS 



DIGrTAL 54/74 TTL SERIES 



S54S181 
N74S181 



DESCRIPTION 

These Schottky-clamped high-speed arithmetic/logic units, function- 
ally identical to the S54181 and N74181, perform 16 binary 
arithmetic operations on two 4-bit words with a full look-ahead 
carry scheme as propagate and generate terms are available at the P 
and G outputs. Typical performance is 19 nanoseconds add time for 
a 16-bit word when used with the S54S182 or N74S182 carry 
look-ahead. 



Typical addition times are shown in Table III. The S54S181/ 
N74S181 can replace the S54181/N74181 in most existing systems 
for significant performance upgrading as they are functionally and 
mechanically interchangeable. 



The S54S181 and N74S181 will ajso perform the 16 possible 
functions on two Boolean variables without the use of external 
circuitry. The carry circuit is inhibited for logic functions. 



The S54S181 and N74S181 will accommodate active-high or 
active-low data if the pin designations are interpreted as shown below: 



Subtraction is accomplished by 1's complement addition where the 
1's complement of the subtrahend is generated internally. The 
resultant output is A— B— 1 which requires an end-around or forced 
carry to provide A— B. 



PIN CONFIGURATION 



J OR N DUAL IN-LINE OR W FLAT PACKAGE 


(TOP VIEW) 




INPUTS OUTPUTS 






Vcc "^Al B1 A2 B2 A3 B3^ ' G Cn + 4 P A + B F3 "* 








6 (^ 6 (!) <!i 6 o 














A1 ai A2 B2 A3 B3 G On + 4 P A + 8 








-o 


BO FO 


0- 












AO SI S2 S3 SO C„ M FO F1 F2 








A 



















"QJLiJLiJLLJliJbJLJliJLilHHLiJ 

^ BO AO SI S2 S3 SO C„ M y^FO F1 F2 j GND 






INPUTS OUTPUTS 




Logic: See function tables 




Mode of operation (arithmetic or logic) is controlled by the 
mode-control (M) input. Complete functions for active-high and 
active-low data are shown in Tables I and II. 



FEATURES 



• SIGNIFICANT IMPROVEMENT IN ADD TIMES OVER 
S54181/N74181 



Typical average power dissipation Is 600 milliwatts, or approxi- 
mately 8 milliwatts per equivalent gate. The S54S181 is character- 
ized for operation over the full military temperature range of — 55°C 
to 125°C; the N74S181 is characterized for operation from 0°C 
to70°C. 



• TYPICAL ADD TIME FOR 16 BITS OF 19 ns USING S54S182, 
N74S182 LOOK-AHEAD 



S54S181 IS GUARANTEED FOR OPERATION OVER THE 
FULL MILITARY TEMPERATURE RANGE OF -55°C TO 
125°C 



For additional descriptive information and typical connection 
schemes, see the S54181/N74181 data sheet 



FULLY COMPATIBLE WITH MOST TTL FUNCTIONS IN- 
CLUDING MSI 



PIN NUMBER 


2 


1 


23 


22 


21 


20 


19 


18 


9 


10 


11 


13 


7 


16 


15 


17 


Active-high data (Table 1) 


Ao 


Bo 


Al 


Bl 


A2 


B2 


A3 


B3 


Fo 


Fl 


F2 


F3 


Cn 


Cn+4 


X 


Y 


Active-low data (Table II) 


Ao 


Bo 


Al 


¥i 


A2 


¥2 


A's 


"B3 


Fo 


Fi 


F2 


■f'3 


Cn 


Cn+4 


P 


G 
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TABLE 







SELECTION 




ACTIVE-HIGH DATA [ 


IV1=H 
LOGIC 


M= L: ARITHMETIC OPERATIONS | 


Cn = = H 


Cn = 1 = L 


S3 


S2 


^1 


So 


FUNCTIONS 


(no carry) 


(with carry) 


L 


L 


IL 


L 


F = A 


F = A 


F = A plus 1 


L 


L 


■L 


H 


F =A + B 


F = A + B 


F = (A + B) plus 1 


L 


L 


iH 


L 


F = AB 


F = A + B 


F = (A + B) plus 1 


L 


L 


!H 


H 


F =0 


F = minus 1 (2's complement) 


F = zero 


L 


H 


:L 


L 


F =AB 


F = A plus a"? 


F = A plus AB plus 1 


L 


H 


iL 


H 


F = B 


F = (A+ B) plus AB 


F = (A + B) plus ABplus 1 


L 


H 


^H 


L 


F = A e B 


F = A minus B minus 1 


F = A minus B 


L 


H 


:H 


H 


F = AB 


F = AB minus 1 


F = AB 


H 
H 


L 
L 


L 
L 


L 
H 


F = A + B 


F = AplusAB 
F = A plus B 


F = A plus AB plus 1 
F = A plus B plus 1 


F =A ® B 


H 


L 


H 


L 


F = B 


F = (A+ B) plus AB 


F = (A + 8) plus ABplus 1 


H 


L 


:H 


H 


F = AB 


F = AB minus 1 


F = AB 


H 


H 


L 


L 


F = 1 


F = A plus A* 


F = A plus A plus 1 


H 


H 


L 


H 


F = A + B 


F = (A + B) plus A 


F = (A + B) plus A plus 1 


H 


H 


H 


L 


F=A + B 


F = (A + B) plus A 


F = (A + B) plus A plus 1 


H 


H 


iH 


H 


F = A 


F = A minus 1 


F = A 



' Each bit is shifted to the neixt more significant position. 



TABLE II 







SELECTION 




ACTIVE-LOW DATA 


M = H 
LOGIC 


M = L: ARITHMETIC OPERATIONS 


Cn = = L 


Cn = 1 = H 


S3 


S2 


Si 


So 


FUNCTIONS 


(no carry) 


(with carry) 


L 


L 


L 


L 


F = A 


F = A minus 1 


F = A 


L 


L 


L 


H 


F =AB 


F = AB minus 1 


F = AB 


L 


L 


H 


L 


F = A + B 


F = AB minus 1 


F = AB 


L 


L 


H 


H 


F = 1 


F = minus 1 (2's complement) 


F = zero 


L 


H 


L 


L 


F =A + B 


F = Aplus (A + B) 


F = A plus (A + B) plus 1 


L 
L 


H 
H 


L 
H 


H 

L 


F = B 


F = ABplus (A + B) 
F = A minus B minus 1 


F = ABplus (A + B) plus 1 
F = A minus B 


F =A ® B 


L 


H 


:H 


H 


F = A + B 


F = A + B 


F = (A + B) plus 1 


H 


L 


:l 


L 


F = AB 


F = Aplus (A + B) 


F = A plus (A + B) plus 1 


H 


L 


L 


H 


F = A © B 


F = A plus B 


F = A plus B plus 1 


H 


L 


IH 


L 


F = B 


F = ABplus (A + B) 


F = AB plus (A+ B) plus 1 


H 


L 


iH 


H 


F = A + B 


F =A + B 


F = (A + B) plus 1 


H 


H 


iL 


L 


F =0 


F = A plus A* 


F = A plus A plus 1 


H 


H 


L 


H 


F = AB 


F = AB plus A 


F = AB plus A plus 1 


H 


H 


H 


L 


F =AB 


F = ABplus A 


F = AB plus A plus 1 


H 


H 


H 


H 


F =A 


F = A 


F = A plus 1 



*Each bit is shifted to the rtext more significant position. 



RECOMMENDED OPERATING CONDITIONS 





S54S181 


N74S181 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, V^c 




4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out fro 


m each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 


Operating free-air temp 


erature, Tfi^ 


-55 




125 







70 


°c 
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ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


IVIAX 


UNIT 


V|H 


High-level input voltage 






2 


V 


V|L 


Low-level input voltage 






0.8 


V 


V| 


Input clamp voltage 




Vcc = MIN, 


l| =-18mA 


-1.2 


V 


VoH 


High-level output voltage, 
any output except A = B 




Vcc = MIN, 
V|L = 0.8 V, 


V|H = 2V, 
Iqh =-1 f"A 


N54S181 


2.5 


3.4 




V 


S74S181 


2.7 


3.4 




lOH 


High-level output current, A = B 


output only 


Vcc = MIN, 
V||_ = 0.8 V, 


V|H = 2V, 
VoH = 5.5 V 


250 


mA 


Vol 


Low-level output voltage 




Vcc = MIN, 
V|L = 0.8 V, 


V|H = 2V, 
l0L = 20 mA 


0.5 


V 


l| Input current at maximum input voltage 


Vcc = MAX, 


V| =5.5 V 


1 


mA 


"IH 


High-level input current 


mode input 


Vcc = MAX, 


V| = 2.4 V 


50 


ma 


any A or B input 


150 


any S input 


200 


carry input 


250 


l|L 


Low-level input current 


mode input 


Vcc = MAX, 


V| = 0.4 V 


-2 


mA 


any A or B input 


-6 


any S input 


-8 


carry input 


-10 


los 


Short-circuit output current, 
any output except A = B 




Vcc = MAX 


-40 




-100 


mA 


'cc 


Supply current 




Vcc = MAX, 
See Note 1 


Ta = 125°C 


N54S181 
N pkg only 


135 


mA 


Vcc = MAX, 


See Note 1 


N54S181 




120 


160 


S74S181 




120 


220 




•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
' *AII typical values are at Vqq ■= 5 V, T^ = 25°C. 
JNot more than one output should be shorted at a time. 
NOTE 1 : \qq is measured for the following conditions: 

a. Sq through S3, M, and A Inputs are at 4.5 V, all other Inputs are grounded, and all outputs are open. 

b. Sq through S3 and M are at 4.5 V, all other inputs are grounded, and all outputs are open. 



SWITCHING CHARACTERISTICS, Vcc ' 


jV,Ta-26°C,N-10 


ICl - 15 pF, Rl - 2aoU see note 21 








PARAMETER 


FROM (INPUTI 


TO (OUTPUT) 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


<PLH 


Cn 


Cn+4 




7 10.6 


"' 


IPHL 


7 10.6 


IPLH 


Any A or B 


Cn+4 


M-OV, SO- S3 ■4.5 V, 
81 - 82 - V (SUM model 


12.5 


18.5 


n. 


IPHL 


12.5 


18.5 


'PLH 


Any A or B 


C„t4 


M - V, SO - S3 - V, 

SI - S2- 4.6 V(DIFF mode) 


16.6 


23 


n, 


IPHL 


16.5 


23 


•PLH 


Cn 


Any F 


M-OV 

(SUM or OIFF mode) 


7 12 


n, 


<PHL 


7 12 


IPLH 


Any A or B 


G 


M-OV, SO- S3- 4.5V, 
SI - S2 - V (SUM Mode) 


8 


12 


ns 


IPHL 


7.6 


12 


IPLH 


Any A or B 


G 


M - V, SO - S3 - V, 

SI - S2- 4.6 V(DIFF mode) 


10.5 


15 


n. 


<PHL 


10.6 


16 


IPLH 


Any A or B 


P 


M-OV, SO -S3- 4.6 V, 
SI - 82 - V (SUM mode) 


7.6 


12 


"• 


IPHL 


7.5 


12 


tPLH 


Any A or B 


P 


M - V, SO - S3 - V, 

81 ■ S2- 4.6 VIDIFF mode) 


10.5 16 


n, 


tpHL 


10.5 


15 


tPLH 


Any A or B 


AnyF 


• M - V, SO - S3 - 4.6 V, 
SI - 82 - V (SUM mode) 


11 


16.5 


•" 


IPHL 


11 16.6 


'PLH 


Any A or 8 


Any F 


M - V, SO - S3 - V, 

SI - S2- 4.6 V(DIFF mode) 


14 


20 


n, 


IPHL 


14 


22 


tPLH 


Any A or B 


Any F 


M - 4.6 V (logic mode) 


14 


20 


"' 


tPHL 


14 


22 


'PLH 


Any A or B 


A-B 


M - V, 80 - S3 - V, 

81 -82 -4.6 V IDIFF model 


16 


23 


n, 


'PHL 


20 


30 



:. For tvpical look-ahead c 



NUMBER 
OF 
BITS 


ADDITION TIMES 


PACKAGE COUNT 


CARRY METHOD 

BETWEEN 

ALU'S 


USINQ S64S181 
AND S64S182 


USINQ S54S181 
AND S54182 


USING 854181 
AND S94182 


ARITHMETIC/ 
LOGIC UNITS 


LOOK-AHEAD 
CARRY GENERATORS 


1 to 4 
6toB 
9 to 16 
17to64 


11 nt 

18 ns 

19 ns 
28 ns 


11ns 
18 ns 
24 ns 
45 ns 


24 ns 
36 ns 
36 ns 
sons 


2 
3 or 4 
6 to 16 


1 
2 to 5 


NONE 

RIPPLE 

FULL LOOK-AHEAD 

FULL LOOK-AHEAD 
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4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 



DIGITAL 54/74 TTL SERIES 



S54S194 
N74S194 



DESCRIPTION 

These high-performance bidirectional shift registers are functionally 
and mechanically identical to the N54194 and S74194, however, 
with a typical shift frequency of 110 megahertz the Schottky- 
clamped versions can be used in very high-speed systems, or can be 
substituted for the N54194/^74194 to upgrade the performance of 
most existing systems. The (iniversal shift register has four distinct 
modes of operation, namely:; 



PIN CONFIGURATION 





MODE CONTROL 


81 


SO 


Parallel (Broadside) Load 


H 


H 


Shift Right (In the directiorj Q^ toward Qp) 


L 


H 


Shift Left (In the direction JQp toward Q^) 


H 


L 


Hold (recirculate) data j 


L 


L 



J OR N DUAL IN-LINE OR W FLAT PACKAGE 
(TOP VIEW) 



Vcc °A °B °C °D CLOCK 81 SO 



Qn CLOCK S1 



LJLiJLULiJLiJLiJLiJW 

CLEAR SHIFT , A B C D. SHIFT GND 

RIGHT V LEFT 

SERIAL PARALLEL INPUTS SERIAL 
INPUT INPUT 



Positive Logic: See description 



In the parallel-load mode, data is loaded into the associated flip-flop 
and appears at the outputs after the positive transition of the clock 
input. During loading, seriall data flow is inhibited. Shift right is 
accomplished synchronously iwith the rising edge of the clock pulse 
when SO is high and SI is lowl. Serial data for this mode is entered at 
the shift-right data input. Wh(en SO is low and SI is high, data shifts 
left synchronously and new 'data is entered at the shift-left serial 
input. Data is recirculated wljien both mode control inputs are low. 
For added flexibility the mcjde controls can be changed independ- 
ently of the clock. 



FEATURES 



SCHOTTKY-CLAMPED TO ACHIEVE TYPICAL MAXIMUM 
SHIFT FREQUENCY OF 110 MHz 



FUNCTIONALLY AND MECHANICALLY IDENTICAL TO 
N54194, S74194 AND CAN BE USED TO UPGRADE EXIST- 
ING SYSTEMS WITH SIGNIFICANT IMPROVEMENT IN 
SPEED 



These four-bit shift registers; are compatible with most other TTL 
and DTL logic families. All [inputs are buffered to lower the drive 
requirements to one normaliized Series 54S/74S load, and input 
clamping diodes minimize svjuitching transients to simplify system 
design. With the equivalent of 46 gates on the monolithic chip, 
typical power dissipation is less than 10 milliwatts per equivalent 
gate. 



FULLY COMPATIBLE WITH MOST OTHER TTL AND DTL 
CIRCUITS 



N54S194 OPERATES OVER FULL MILITARY TEMPERA- 
TURE RANGE OF -55°C TO 125°C 



The N54S194 is characterize for operation over the full military 
temperature range of — 55°C tlo 125°C; the S74S194 is characterized 
for operation from 0°C to 70'^C. 



FOR USE IN HIGH-PERFORMANCE: 
ACCUMULATORS/PROCESSORS, 
SERIAL-TO-PARALLEL AND 
PARALLELTO-SERIAL CONVERTERS 
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RECOMMENDED OPERATING CONDITIONS 




N54S194, 




S74S194 




UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, Vcc 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 


Input clock frequency, fdock 







75 







75 


MHz 


Width of clock or clear pulse, t^ 


12 


12 


ns 


Setup time, tjetup (NOTE 2) 


Mode control 


12 


12 


ns 


Serial and parallel data 


10 


10 


Clear inactive-state 


15 


15 


Hold time at any input, thold 


2 


2 


ns 


Operating free-air temperature, Ta 


-55 




125 







70 


°C 



ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 



PARAMETER 


TEST CONDITIONS* 


MIN TYP»* MAX 


UNIT 


V|H High-level input voltage 




2 


V 


V|L Low-level input voltage 




0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l|=-18mA 


-1.2 


V 


Vqh High-level output voltage 


Vcc = MIN, V|H = 2V, 
V|L = 0.8 V, l0H = -1 mA 


N54S194 


2.5 3.4 


V 


S74S194 


2.7 3.4 


Vql Low-level output voltage 


Vcc = MIN, V|H = 2V, 
V|L = 0.8V, loL = 20mA 


0.5 


V 


l| Input current at maximum input voltage 


Vcc = MAX, Vi = 5.5 V 


1 


mA 


'iH High-leveljnput current 


Vcc = MAX, V| = 2.4 V 


50 


ma 


l|L Low-levelinput current 


Vcc = MAX, V|=0.5V 


-2 


mA 


Iqs Short-circuit output current:); 


Vcc = MAX 


-40 -100 


mA 


Ice Supply current 


Vcc = MAX, See Note 1 


N54S194 


90 


mA 


S74S194 


90 



I 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
**AII typical values are at Vcc = 5 V, T^ = 25 C. 
(Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 

NOTE 1 : With all outputs open, inputs A through D grounded, and 4.5 V applied to SO, SI, clear, and the serial inputs. Ice is tested 
with a momentary ground, then 4.5 V, applied to clock. 



SWITCHING CHARACTERISTICS, Vcc = 5 V, Ta = 25° C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP MAX 


UNIT 


fmax 


Maximum input clock frequency 


Cl = 15 pF, 
RL = 280n, 
See Note 2 


75 


110 


MHz 


tPHL 


Propagation delay time, high-to-low-level 
output from clear 


11 


ns 


tPLH 


Propagation delay time, low-to-high-level 
output from clock 


4 


9 


ns 


tPHL 


Propagation delay time, high-to-low-level 
output from clock 


4 


10 


ns 



NOTE 2: Waveforms and load circuits on page 2-293 with the following additions: t^,, (clock)>12ns, t,^, (clear) >12ns. 
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FUNCTIONAL BLOCK DIAGRAM 



PARALLEL INPUTS 



MODE ll"''^ 
CONTROLS 
INPUTS so^ 



Ui>f[— . 



ns 




K^ 



<0-|>0- 



H^ 




H^ 



^6°A 



QD ^ 




H>- 




PARALLEL OUTPUTS 



H> 



. . Dynamic input activated by a transition from a high level to a low level. 



°d6^ 



TYPICAL CLEAR, LOAD, RjIGH-SHIFT, INHIBIT, AND CLEAR SEQUENCES 



<_riJiJijnjn_rijn_riJ~LJ~unjiJijnj~^^ 




OUTPUTS < 



CLEAR LOAD 



J~L_J 
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4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS 



DESCRIPTION 

These high-performance 4-bit registers feature a 1 10-megahertz 
typical maximum shift-frequency which makes them particularly 
attractive for very high-speed data processing systems. As the pin 
assignments are the same as the S54195 and N74195, existing 
systems can in most cases be upgraded merely by utilizing the 
Schottky-clamped versions. The registers have two modes of 
operation: 



Parallel (Broadside) Load 

Shift (In the direction Q/^ toward Qq) 



Parallel loading is accomplished by applying the four bits of data 
and taking the shift/load control input low. The data is loaded into 
the associated flip-flop and appears at the outputs after the positive 
transition of the clock input. During loading, serial data flow is 
inhibited. 



Shifting is accomplished synchronously when the shift/load control 
input is high. Serial data for this nrjode is entered at the J-'R inputs. 
These inputs permit the first stage to perform as a J-K, D-, or T-type 
flip-flop as shown in the function table. 



These shift registers are fully compatible with other TTL families. 
All inputs are buffered to lower the drive requirements to one 
normalized Series 54S/74S load, including the clock input. The 
S54S195 is characterized for operation over the full military 
temperature range of — 55°C to 125°C; the N74S195 is character- 
ized for operation from 0°C to 70° C. 



DIGITAL 54/74 TTL SERIES 

PIN CONFIGURATION 



S54S195 
N74S195 



J OR N DUAL-IN-LINE OR W FLAT PACKAGE 
(TOP VIEW) 



VcC '^k °B °C °D O^CLOCK LOAD 



■^A °B °C °D °D CLOCK 
CLEAR SHIFT/ 



U Lil LiJ LiJ 111 LU LU LiJ 



SERIAL INPUTS PARALLEL INPUTS 

Positive Logic: See function table 




FEATURES 

• SCHOTTKY-CLAMPED TO ACHIEVE TYPICAL MAXIMUM 
SHIFT FREQUENCY OF 110 MHz 

• FUNCTIONALLY AND MECHANICALLY IDENTICAL TO 
N54195, S74195 AND CAN BE USED TO UPGRADE EXIST- 
ING DESIGNS WITH SIGNIFICANT IMPROVEMENT IN 
SPEED 

• FULLY COMPATIBLE WITH OTHER TTL CIRCUITS 

• N54S195 OPERATES OVER FULL MILITARY TEMPERA- 
TURE RANGE OF -55°C TO 125°C 

• USE IN HIGH-PERFORMANCE: 

ACCUMULATORS/PROCESSORS 
SERIAL-TO-PARALLEL, 
PARALLEL-TO-SERIAL CONVERTERS 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


SHIFT/ 
LOAD 


CLOCK 


SERIAL 


PARALLEL 


Qa 


Qb Qc 


Qd 


Qd 


J K 


A 


B C 


D 


L 


X 


X 


X X 


X 


X X 


X 


L 


L L 


L 


H 


H 


L 


t 


X X 


A 


B C 


D 


A 


B C 


D 


D 


H 


H 


L 


X X 


X 


X X 


X 


Qao 


Qbo Qco 


Qdo 


Qdo 


H 


H 


t 


L H 


X 


X X 


X 


Qao 


Qao Qbo 


Qco 


Qco 


H 


H 


. t 


L L 


X 


X X 


X 


L 


Qao Qbo 


Qqo 


Qco 


H 


H 


t 


H H 


X 


X X 


X 


H 


Qao Qbo 


Qco 


Qco 


H 


H 


t 


H L 


X 


X X 


X 


Qao 


Qao Qbo 


Qbo 


Qco 



H = High level (steady state) 

L = Low level (steady state) 

X = Irrelevant (any input, including transitions) 

t = Transition from low to high level 

A, B, C, D, = The level of steady state input at A, B, C, or D respectively 

^AO. *^B0' <^C0. •^DO "^ the level of Q^, Qb, QC' ""^ ^D respectively before the indicated steady state input conditions were established. 
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RECOMMENDED OPERATING CONDITIONS 



> 


S54S195 


N74S195 


UNIT 


MIN 


NOM 


MAX 


MIN 


NOM 


MAX 


Supply voltage, S/qq 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Normalized fan-out from each output, N 


High logic level 


20 


20 




Low logic level 


10 


10 


Input clock frequencyi, fclock 







75 







75 


MHz 


Width of clock input liulse, tw(clock) 


12 


12 


ns 


Width of clear input plilse, tyy^jdear) 


12 


12 


ns 


Setup time, tsetup 


Shift/load 


12 


12 


ns 


Serial and parallel data 


10 


10 


Clear inactive-state 


15 


15 


Shift/load release time!, tfejease 


7 


7 


ns 


Serial and parallel datej hold time, thold 


2 


2 


ns 


Operating free-air temtjerature, T/\ 


-55 




125 







70 


°C 



ELECTRICAL CHARACTEftlSTICS(over recommended operating free-air temperature range unless otherwise noted) 



PAR/liMETER 


TEST CONDITIONS* 


MIN 


TYP»* 


MAX 


UNIT 


V|H 


High-level input voltage 




2 


V 


V|L 


Low-level input voltage 




0.8 


V 


V) 


Input clamp voltage 


Vcc = MIN, 


l| =-18mA 


-1.2 


V 


VOH 


High-level outpMt voltage 


Vcc = M'N. 
V|u = 0.8 V, 


V|H = 2V, 
'OH = -1 IT^A 


S54S195 


2.5 


3.4 




V 


N74S195 


2.7 


3.4 




Vol 


Low-level outpMt voltage 


Vcc = MIN, 
V|L = 0.8 V, 


V|H = 2V, 
Iql = 20 mA 


0.5 


V 


l| Input current alt maximum input voltage 


Vcc = MAX, 


V| = 5.5 V 


1 


mA 


l|H 


High-level Input current 


Vcc = MAX, 


V| = 2.7 V 


50 


MA 


1|L 


Low-level inpu^ current 


Vcc = MAX, 


V| =0.5V 


-2 


mA 


'OS 


Short-circuit oiitput current^ 


Vcc = MAX 


-40 




-100 


mA 


'CC 


Supply current 


Vcc = MAX, 


See Note 1 


S54S195 




75 


99 


mA 


N74S195 




75 


109 



SWITCHING CHARACTERISTICS, \fcc - 5 V. Ta - 25° C, N = 10 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP MAX 


UNIT 


^max 


Maximum input clock frequency 


Cl = 15pF, 
RL = 280n, 
See Note 2 


75 


110 


MHz 


tPHL 


Propagation jdelay time, high-to-low-level 
output fromlclear 


11 


ns 


tPLH 


Propagation 
output from 


Jelay time, low-to-high-level 
clock 


9 


ns 


tPHL 


Propagation 
output from 


lelay time, high-to-low-level 
clock 


10 


ns 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
♦*AII typical values are at V(^c = 5 V, T^ = 25 C. 

:t:Not more than one outputjshould be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTES: 1, With all outputjs open, shift/load grounded, and 4.5 V applied to the J, K, and data Inputs, l^c '^ measured by applying a 
momentary groCind, followed by 4.5 V, to clear and then applying a momentary ground, followed by 4.5 V, to clock. 
2. Load circuit an^l waveforms are shown on page 2-293 with the following additions: t^((.|ock)'^^ ^"'' ^w(clear) >^1 2ns. 
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DIGITAL 54/74 TTL, MS! SERIES ■ S54S195, N74S195 



FUNCTIONAL BLOCK DIAGRAM 



PARALLEL OUTPUTS 
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PARALLEL INPUTS 



TYPICAL CLEAR, SHIFT, AND LOAD SEQUENCES 
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L'- 1 1 11 


1 1 II 1 


PARALLEL 
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CLEAR LOAD 
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QUADRUPLE 2-LINE TO 1-LINE 
DATA SELECTORS/MULTIPLEXERS 



DIGITAL 54/74 HL SERIES 



S54S257 
S54S258 
N74S257 
N74S258 



DESCRIPTION 

These Schottky-clamped high-performance multiplexers feature 
three-state outputs which can jinterface directly with and drive data 
lines of bus-organized systerrls. With all but one of the common 
outputs disabled (at a high-impedance state) the low impedance of 
the single enabled output wilj drive the bus line to a high or low 
logic level. 



This three-state output featuj-e means that n-bit (paralleled) data 
selectors with up to 258 sourc^ can be implemented for data buses. 
It also permits the use of stan|dard TTL registers for data retention 
throughout the system. 



The typical propagation delay times from data input to output 
average only 4.8 nanoseconds jfor the S54S257, N74S157 and only 
4 nanoseconds for the S54S2J58, N74S258. Also, to minimize the 
possibility that two outputs vJill attempt to take a common bus to 
opposite logic levels, the output-enable circuitry is designed such 
that the output disable time^ are shorter than the output enable 
times. 



PIN CONFIGURATION 



FEATURES 



TRI-STATE OUTPUTS 
SYSTEM BUS 



INTERFACE DIRECTLY WITH 



SCHOTTKY-CLAMPED FjOR SIGNIFICANT IMPROVEMENT 
IN AC PERFORMANCE 

FULLY COMPATIBLE VJ/ITH MOST TTL FUNCTIONS IN- 
CLUDING MSI ; 

SAME PIN ASSIGNMElllTS AS S54S157, N74S157 AND 
S54S158, N74S158 

PROVIDES BUS INTERIj^ACE FROM MULTIPLE SOURCES 
IN HIGH-PERFORMANC^ SYSTEMS 

N54S257 AND N54S258 ARE GUARANTEED FOR OPERA- 
TION OVER THE FULL ijllLITARY TEMPERATURE RANGE 
OF-55°CT0 125°C 



FUNCTION TABLE 



INPUTS 


OUTPUT Y 


OUTPUT 
CONTROL 


SELECT 


Ia 


B 


N54S257 
S74S257 


N54S258 
S74S258 


H 


X 


X 


X 


Z 


Z 


L 


L 


1 L 


X 


L 


H 


L 


L 


:H 


X 


H 


L 


L 


H 


!X 


L 


L 


H 


L 


H 


\X 


H 


H 


L 



H = High level, L = Low level, 'X. = Irrelevant, Z = High impedance (off) 
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J OR N DUAL IN-LINE OR W FLAT PACKAGE 
(TOP VIEW) 



S54S257, N74S257 



RRFiRPiRram 




t: . 












Oe 4A 4B 4Y 3A 3B 
S 3Y 
1A IB 1Y 2A 2B 2Y 


- 













UJ LU LU liJ LiJ Lil LU iiJ 



Positive Logic: See function table 



S54S2S8, N74S258 



RRHFIRRHFI 




t: zLi 








r- 


OE 4A 4B 4Y 3A 3B 
S 3Y 
1A IB lY 2A 2B 2Y 


o- 




_ ZL 3 







ULilLiJLiJLiJLiJLiJliJ 



Positive Logic: See function table 



DIGITAL 54/74 TTL ■ S54S257, S54S258, N74S257, N74S258 



RECOMMENDED OPERATING CONDITIONS 




S54S257, S54S258 


N74S257, N74S258 


UNIT 


MIN NOM MAX 


MIN NOM 


MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 


5.25 


V 


Normalized fan-out from each output, N 


High logic level 


40 


130 




Low logic level 


10 


10 


High-level output current, Iqh 


2 


6.5 


mA 


Operating free-air temperature, T/^ 


-55 125 





70 


°C 


ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


S54S257, S54S258 


N74S257, N74S258 


UNIT 


MIN TYP»* MAX 


MIN 


TYP*» MAX 


V|H High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.8 


0.8 


V 


V| Input clamp voltage 


Vcc = MIN, l| = -18 mA 


-1.2 




- 


.2 


V 


^OH High-level output voltage 


Vcc = MIN, V|H 
V|L = 0.8V, loH 


= 2 V, Series 54S 


2.5 3.4 


2.5 


3.4 




V 


= MAX, Series 74S 


2.4 3.2 


2.4 


3.2 




Vol Low-level output voltage 


Vcc = MIN, V|H = 2 V, 
V|L = 0.8V, loL = 20 mA 


0.5 


0.5 


V 


Off-state (high-impedance 
state) output current 


Vcc = MAX, Vo = 2.4 V 


50 


50 


HA 


Vcc = MAX, Vo = 0.4 V 


-50 




- 


50 


Input current at maximum 
l| 

input voltage 


Vcc = MAX, V| = 5.5 V 


1 


1 


mA 


High-level 

l|H 

input current 


S input 


Vcc = MAX, V| = 2.7 V 


100 


100 


mA 


Any other 


50 


50 


Low-level 

IjL 

input current 


S input 


Vcc = MAX, V| = 0.5 V 


-4 


-4 


mA 


Any other 


-2 


-2 


Iqs Short circuit output current^ 


Vcc = MAX 


-40 -100 


-40 


-100 


mA 


'CC Supply current 


All outputs high 


Vcc = MAX, See Note 1 


44 68 




36 


56 


mA 


All outputs low 


60 93 




52 


81 


All outputs off 






64 99 




56 


87 



■ 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the 
applicable device type. 
•*AII typical values are at Vqc = 5 V, Ta = 2S°C. 
JNot more than one output should be shorted at a time and duration of the short circuit test should not exceed one second. 
NOTE 1 : Ice is measured with all outputs open and all possible Inputs grounded while achieving the stated output conditions. 

SWITCHING CHARACTERISTICS. Vcc - 5 V. Ta - 2B°C 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST 
CONDITIONS 


S54S257, N74S257 


S54S258, N74S258 


UNIT 


MIN TYP MAX 


MIN TYP MAX 


tPLH 


Data 


Any 


Cl = 15pF, 
RL = 280n, 
See Note 4 

Cl = 5pF 
See Note 2 


5 7.5 


4 6 


ns 


tPHL 


4.5 6.5 


4 6 


tPLH 


Select 


Any 


8.5 


8 12 


ns 


tPHL 


8.5 


7.5 12 


tZH 


Output 


Any 


13 19.5 


13 19.5 


ns 


tZL 


Control 


14 21 


14 21 


tHZ 


Output 


Any 


5.5 8.5 


5.5 8.5 


ns 


tLZ 


Control 


9 14 


9 14 



tpLH = Propagation delay time, low- to-high-level output 

tpHL — Propagation delay tlme,-high-to-low-level output 

tZH — Output enable time to high level 

t2L — Output enable time to low level 

*HZ — Output disable time from high level 

tLZ — Output disable time from low level 

NOTE 2: Load circuit and waveforms are shown on page 2-293 
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DIGITAL 54/74 TTL ■ S54S257, S54S258, N74S257, N74S258 



FUNCTIONAL BLOCK DIAGRAMS 



SS4S257, N74S257 

OUTPUT n'^oN, 




S54S258, N74S258 

nuTPUT ri'"ktN 




control"^ T^ 

(21 
lA O 


D-T 




control" t^ 

,A c^ 


"O-L 


-T^ (7) 

J ^0 02Y 


o'^' 






7^ O'" 






?'^ n'^' 






16) 




iD-1 


161 




iO-i 










3^ o'"' 




-D-^ 


3A o'"' 




-EH 


3D o''"' 




lO-L 


3D o"°' 




iCk 










1. o'"" 




-EIH 


1A n""' 




-D-^ 


1D o'"' 




iO-i 


1D o'"' 




Eh 










-n rrr rt-ilLTXri 


1^ 


-D-^ 


-CLCCT 0"'t>0 




-4D-^ 
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DIGITAL 54/74 TTL SERIES 



54/74S Typical A.C. Loads And Waveforms 



LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT FOR 

BISTATE 

TOTEM-POLE OUTPUTS 

9 Vcc 



-M- 



LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 




NOTES: A. C|_ includes probe and jig capacitance. 
13. All diodes are 1N3064. 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



TYPICAL AC WAVEFORMS 






VOLTAGE WAVEFORMS 
PULSE WIDTHS 


HIGH-LEVEL 
PULSE 


_^,,sv 


1.6 V^ 






' 1 


LOW-LEVEL 
PULSE 


~x^- 


,.SV^ 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 



■J^I.BV -iLl.6V 

-••PHL"- |— «PHL-^ 

\/ i — Si 

SE -jj^. 1.6 V Jl_l.5V 



OUTPUT 
CONTROL 
(LOW-LEVEL 
ENABLING) 



L ^Ic-l.BV 
VEL l \ 



J=iinL 



^ 



-»'PHL»J 



ra 



^ 



.• « V 



-'HzHo.Bvr 



NOTES: C. Waveform 1 is for an output with internal conditions such that the Output is low except when disabled by the output 
control. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the 
output control. 

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

E. All input pulses are supplied by generators having the following characteristics: tr <2.5 ns, tf < 2.5 ns, PRR < 1 MHz, and 

Zout ** 50 n. 



I 



2-293 



s 
s 
s 
s 
s 
s 
s 
s 



EC 

:C' 

:c 
ic 

IC 
IC 
IC 
EC 



ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 



MSI/TTL 
8000 PRODUCT 
SPECIFICATIONS 



I 



SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 

SEC 
SPOT 



ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 



MSI Functional Index 



ARITHMETIC ELEMENTS 

8260 
8261 
8268 

COUNTERS 

8280 
8281 
8284 
8285 
8288 
8290 
8291 
8292 
8293 



Arithmetic Logic Element 
Fast Carry Extender 
Gate Full Adder 



Presettable Decade Counter 
Presettable Binary Counter 
Binary Up/Down Counter 
Decade Up/Down Counter 
Divide-by- 12 Counter 
High Speed Presettable Decade Counter 
High Speed Presettable Binary Counter 
Low Power Presettable Decade Counter 
Low Power Presettable Binary Counter 



3-43 
3-49 
3-67 



3-90 

3-90 

3-96 

3-96 

3-100 

3-106 

3-106 

3-112 

3-112 



DECODERS/DISPLAY DRIVERS 



8250 

8251 

8252 

8T01 ' 

8T04 

8T05 

8T06 

INTERFACE ELEMENTS 

8T01 
8T04 

8T05 

8T06 
8T09 
8T10 
8T13 
8T14 
8T15 
8T16 
8T20 
8T22 
8T23 
8T24 
8T25 
8T26 

MULTIPLEXERS 

8230 
8231 
8232 
8233 
8234 
8235 
8263 
8264 
8266 
8267 



Binary-to-Octal Decoder 

BCD-to-Decimal Decoder 

BCD-to-Decimal Decoder 

Nixie* Decoder/Driver (68V, 5mA) 

Seven-Segment Decoder/Driver (Active low -40mA current sink) 

Seven-Segment Decoder/Driver (Active high -2.5mA current source) 

Seven-Segment Decoder/Driver (Active high -bare collector) 



Nixie* Decoded/Driver (68V, 5mA) 

Seven-Segment Decoder/Display Driver (Active low -40mA 

current sink) 

Seven-Segment Decoder/Display Driver (Active high -2.5mA 

current source) 

Seven-Segment Decoder/Display Driver (Active hgih -bare collector) 

Quad Bus Driver (Tri-State Outputs) 

Quad D-Type Bus Flip-Flop (Tri-State Outputs) 

Dual Line Driver 

Triple Line Receiver/Schmitt Trigger 

Dual Communications El A/MIL Line Driver 

Dual Communications El A/MIL Line Receiver 

Bidirectional Monostable Multivibrator (Differential Input) 

Retriggerable Monostable Multivibrator 

Dual Line Driver for IBM 360/370 Interface 

Triple Line Driver for IBM 360/370 I nterface 

Dual MOS Sense Amplifier with Latch (Tri-State Outputs) 

Quad Bus Driver/Receiver (Tri-State Outputs) 



8-lnput Digital Multiplexer 
8-lnput Digital Multiplexer 
8-lnput Digital Multiplexer 
2-lnput, 4-Bit Digital Multiplexer 
2-lnput, 4-Bit Digital Multiplexer 
2-lnput, 4-Bit Digital Multiplexer 
3 Input, 4-Bit Digital Multiplexer 
3- Input, 4-Bit Digital Multiplexer 
2lnput, 4-Bit Digital Multiplexer 
2-lnput, 4-Bit Digital Multiplexer 



3-39 

3-39 

3-39 

3-118 

3-120 

3-124 

3-128 



3-118 

3-120 

3-124 
3-128 
3-132 
3-136 
3-140 
3-143 
3-147 
3-150 
3-154 
3-159 
3-161 
3-165 
3-169 
3-173 



3-22 
3-22 
3-22 
3-26 
3-26 
3-26 
3-57 
3-57 
3-63 
3-63 




PARITY FUNCTIONS 



8241 
8242 
8262 
8269 

REGISTERS/LATCHES 

8200 
8201 
8202 
8203 
8270 
8271 
8273 
8274 
8275 
8276 
8277 



Quad Exclusive OR 

Quad Exclusive NOR 

9-Bit Parity Generator and Checker 

4-Bit Comparator 



Dual 5-Bit Buffer Register 

Dual 5-Bit Buffer Register with D Complement 

10-Bit Buffer Register 

10-Bit Buffer Register with D Complement 

4-Bit Shift Register 

4-Bit Shift Register 

10-Bit Serial-ln, Parallel-Out Shift Register 

10-Bit Parallel-In, Serial -Out Shift Register 

Quad Bistable Latch 

8-Bit Shift Register 

Dual 8-Bit Shift Register 



SCALER (Asynchronous Shift Register) 

8243 8-Bit Position Scaler 



SCHOTTKY 82S MSI 

82S30 

82S31 

82S32 

82S33 

82S34 

82S41 

82S42 

82S50 

82S52 

82S62 

82S66 

82S67 

82S70 

82S71 

82S82/83 

82S90 

82S91 



8-lnput Digital Multiplexer 

8-lnput Digital Multiplexer 

8-lnput Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

Quad Exclusive-OR Element 

4-Bit Quad Exclusive-NOR 

Binary-to-Octal Decoder 

BCD-to-Decinial Decoder 

9-Bit Parity Generator and Checker 

2-lnput, 4-Bit Digital Multiplexer 

2-lnput, 4-Bit Digital Multiplexer 

4-Bit Shift Register 

4-Bit Shift Register 

BCD Arithmetic Unit/BCD Adder 

Presettable Very High Speed Decade Counter 

Presettable Very High Speed Binary Counter. 



3-31 
3-31 
3-53 
3-71 



3-16 
3-16 
3-16 
3-16 
3-73 
3-73 
3-79 
3-80 
3-82 
3-85 
3-88 



3-35 



3-178 
3-180 
3-180 
3-181 
3-181 
3-183 
3-185 
3-186 
3-186 
3-188 
3-190 
3-190 
3-192 
3-192 
3-198 
3-193 
3-193 



'Trademark of Burroughs Corporation 



INTRODUCTION AND ORDERING INFORMATION 



INTRODUCTION 

The 8200 Series MSI, 82S Schottky MSI and 8T interface 
circuits are described in this sectipn. These devices are 
directly compatible with other TTL circuits such as the 
bipolar memories covered in Section 4 and the 54/74 series 
described in Section 2. 

Other 8000 Series circuits such as gates, binaries and several 
interface elements are described in Volume 1 of the 8000 
Series that may be obtained from your nearest Signetics 
representative. 

The electrical specifications given for the IC's in this section 
are designed to serve as an exact guide for procurement 
documents. Detailed test conditions and test limits are 
given for each integrated circuit. Whenever possible, worst 
case limits for the electrical parameters have been provided. 

Ordering information for the circuits described in this 
section can be found below. For the designers convenience, 
package outlines for each device are given on pages 3-8 
through 3-15. This information should be reveiwed in 
conjunction with detailed package descriptions given in 
Section 8 where physical dimensions as well as thermal 
impedance data are given. 



Reliability information that details production screens, 
acceptance tests and qualification tests is given in Section 8 
as well. The users attention is also directed to the optional 
high reliability programs described in Section 8. These are 
the Signetics SUPR DIP Program for plastic packages and 
the Signetics SURE 883 program. 

Application ideas are provided with the product electrical 
specifications. Additional applications information may be 
obtained from the nearest Signetics representative or local 
Signetics field applications engineer. The user may also find 
the general systems design considerations helpful which are 
given on pages 3-2 through 3~7. 

ORDERING INFORMATION 

Unless otherwise specified all devices are available in the 
"S" and "N" temperature ranges: 

"S" = -55°Cto+125°C 
"N" = 0°Cto+ 75°C 

The package type designators below, in conjunction with 
detailed package information given in section 8, may be 
used for procurement purposes. 



I 



PART IDENTIFICATION 
Y8XXXZ 



Y = Temperature Range 

"S" = -55°C to +125°C (Military) 

"N" = 0°Cto+ 75°C (Commercial) 



NOTE: 82XX = Standard MSI 
82SXX = Schottky MSI 
8TXX = Interface Circuit 



Z = Package Type Designator 

V = 8-pin Dual-in-line Plastic Package 

A = 14-pin Dual-in-line Plastic Package 

B = 16-pin Dual-in-line Plastic Package 

N = 24-pin Dual-in-line Plastic Package 

F = 14, 16, 24-pin Dual-in-line Ceramic Package (Cerdip) 

W =14, 16-pin Ceramic Flat Package (Cerpac) 

I = 14, 16, 24-pin Ceramic Dual-in-line Package 

Q = 14, 16, 24-pin Ceramic Flat Package 
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SYSTEMS DESIGN CONSIDERATIONS 



ABSOLUTE MAXIMUM RATINGS 

Over Operating Free-Air Temperature Range (unless other- 
wise noted) 

The absolute maximum ratings constitute limiting values 
above which serviceability of the device may be impaired. 
Provisions should be made in system design and testing to 
limit voltages in accordance with Table 1. These ratings 
apply to both 82XX and 8TXX MSI devices unless 
otherwise specified. 



TABLE 1 



Input Voltage 

Output Voltage 

Vcc <Note 2) 

Storage Temperature Range 
A,B, N packages 
F,I,Q,W packages 



■^5.5V 
+7.0V 
+7.0V 

-65°Cto+175°C 
-65° C to -t-200°C 



NOTES: 

1. All devices must be derated at elevated temperatures based on 
maximum allowable Junction temperature. 

(See maximum storage temperature above and the thermal 
resistance of the pacl<age, given in section 8). 

2. Operating Vqc for the 8200 Series Is specified at +5V ± 5%. 
Noneof theSignetlcslVISI elements will be damaged by supply 
voltages of 7 volts or less; however, in some of the more com- 
plex functions, power dissipation at such voltages could be- 
come excessive, it is recommended therefore, that such over- 
voltages be limited to a maximum of 1 second duration. 



SYSTEMS DESIGN CONSIDERATIONS 
DC Fan-Out and Noise Margin 

Because of the growing complexity of new MSI and 
memory products, loading and noise margin tables are not 



included in this section. The numbers are easily generated 
for individual cases as shown below. The lower of the Iwo 
numbers is the DC fan-out. 

DC FAN OUT ("0" Output Condition) 

"0"" maximum output current of driving element 

"0" maximum input current requirement 

of driven element 

DC FAN OUT ("1" Output Condition) 

"1" maximum output current of driving element 

"1" maximum input current requirement 

of driven element 

DC Noise Margin ("0" state) is obtained by subtracting the 
maximum "0" level output voltage for the driving gate 
from the minimum "0" threshold for the driven gate. 

DC Noise Margin ("1" state) is obtained by subtracting the 
maximum "1" level input threshold of the driven gate from 
the minimum "1" output voltage level of the driving gate. 

OUTPUT STRUCTURES 

Certain guidelines should be observed to ensure optimum 
system performance. Systems incorporating TTL elements 
such as gates, binaries and MSI circuits have inherent Vqc 
and GROUND transients attributable to the current spike 
produced by "totem pole" output structures. 

Figure 1 shows totem pole structures commonly used in 
MSI designs as output buffers to increase fan-out and 
provide'adequate switching speeds. 



COMMON TOTEM POLE OUTPUT STRUCTURES 



''t^r-< 




I — w\ — 



X 



^^M< 



-^ 



T 




FIGURE 1 
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SYSTEMS DESIGN CONSIDERATIONS 



DECOUPLING MSI 

The current spike produced by the totem pole output 
structure during switching transitions can cause iVISI sub- 
systems to malfunction if Vcc "S "ot adequately decoupled 
to GROUND. With the large number of SSI and MSI 
devices available it is almost impossible to establish a 
general rule for decoupling. When in doubt, a capacitor of 
2000pF or more, for each totem pole structure should be 
connected from Vcc to GROUND. The non-inductive 
capacitor (ceramic disc, tantalum slug, etc.) should be 
mounted with leads as short as possible and should be 
placed in close proximity to the MSI package to minimize 
lead length inductance. A properly designed printed circuit 
board should have the total required capacitance evenly 
distributed throughout the board. Example: A printed 
circuit board contains 25 packages averaging four totem 
pole structures per package. The total capacitance required 
is 25 packages x 4 totem pole structures x 2000pF or 0.2iLiF 
ceramic disc capacitors evenly distributed, satisfy the Vcc 
to GROUND decoupling requirements. 



POWER SUPPLY AND GROUND DISTRIBUTION 
SYSTEMS 

High-frequency distribution techniques should be used for 
Vcc 3"d GROUND. These techniques should include a 



large ground plane to minimize DC offsets and to provide 
an extremely low iTnpedance path to reduce transient 
voltage signals on the printed circuit board. The power 
supply should be +5V ±5% with R-F (1GHz) bypassing. 
Catastrophic damage can occur if Vcc 's not properly 
regulated. 



Power distributed from the main supply must, by necessity, 
come through a path which displays finite resistance (Rps), 
inductance (Lpj) and capacitance (Cps), as illustrated in 
Figure 2. The resistive component of the power lines is 

small, producing very little DC voltage drop at the Vcc and 
GROUND inputs to the printed circuit board. However, the 
inductance in the power lines can cause the noise generated 
by current spiking to be transmitted throughout the system 
on the Vcc and GROUND lines. If the printed circuit 
boards are adequately decoupled, the power line noise will 
be reduced significantly. In order to repel power line noise 
transmitted to a printed circuit board, ferrite beads may be 
placed on the incoming Vcc and GROUND lines as shown 
in Figure 3. A lOjtxf tantalum capacitor, per 25 packages, 
connected from Vcc to GROUND should be placed on the 
printed circuit board in the position shown. In conjunction 
with the distributed ceramic disc capacitors, this approach 
will prevent most system malfunctions attributable to 
internally generated noise. 
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POWER CHARACTERISTIC IMPEDANCE 
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ISOLATION DIODES 

NEVER REVERSE THE Vqc AND GROUND POTEN- 
TIALS. Catastrophic failure can occur if more than 100mA 
is conducted through a forward biased substrate (isolation) 
diode. 



DISPOSITION OF UNUSED INPUTS 

Electrically open inputs degrade AC noise immunity as well 
as the switching speed of an MSI circuit. To optimize 
performance, each input must be connected to a low 
impedance source. Depending on their logical activating 
level, unused inputs should be tied to VqCi GROUND or a 
driving source. When paralleling an unused input with a 
driven input of the same multiple emitter transistor (MET), 
care should be taken to remain within the "1" level fan-out 
specifications for the driving source. The AND or NAND 
structures do not affect the "0" level fan-out of the driving 
source. When an unused input of an OR or NOR structure 
is commoned with a driven input, both the "1" and "0" 
level fan-out of the driving source are affected. 
If fan-out of the driving source will be exceeded or if there 
is no convenient connection to an appropriate driven input, 
a second method of avoiding open inputs is useful. Inputs 
which activate on "0" (AND and NAND) may be tied 
directly to Vcc or tied to Vcc through a current limiting 
resistor of 1 KJ2 or more. 
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The current limiting resistor is required if power supply 
transients can exceed 5.5V for longer than 1/isec; since the 
power dissipated in the emitter junction under these 
conditions can destroy the junction. 

More than one unused input can be tied to Vcc through a 
single resistor. 



INPUT CLAMP DIODES 

MSI circuits contain input clamp diodes as shown in Figure 
4. At the input, these diodes limit negative excursions 
which exceed -IV by providing a low impedance current 
source from GROUND through the forward biased diode 
clamp. The clamps are designed to minimize ringing which 
may result from interconnect wires in excess of six inches 
in length. 



INPUT CLAMP DIODES 

I 




DIFFUSED INPUT 
CLAMP DIODES 



FIGURE 4 



SIGNAL PROCESSING 

The rise and fall times of all incoming data signals should be 
less than 200ns. The amplitude of incoming data signals 
should be 2.4V or greater. Figure 5 shows the transfer 
characteristic of the classic TTL gate. In the input threshold 
region, from point one to point two, the gate has 
approximately 25dB of gain. In this region, any discon- 
tinuity of the input waveform will be amplified more than 
10 times at the output of the gate. 
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Should the input voltage remain in the threshold region 
(approximately 200mV wide) for more than 15ns, a typical 
TTL gate tends to oscillate as shown in Figure 6. The 
equivalent circuit in Figure 7 illustrates the potential 
oscillatory feed-back paths. The primary contributor to 
oscillation is the changing power supply voltage with the 
chip, caused by the current spiking which occurs during 
switching transitions. Since output voltage is directly 
proportional to VcQ and threshold voltage tends also to 
drop with lower supply voltage, the net effect is a positive 
feedback loop from output to input. 



TYPICAL TTL GATE OSCILLATION 
WITH SLOW INPUT TRANSITIONS 



FIGURE 6 



POTENTIAL OSCILLATORY FEEDBACK PATHS 




FIGURE? 
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WIRED-AND APPLICATIONS OF 
OPEN-COLLECTOR MSI 

Open-collector MSI, when supplied with a proper load 
resistor (Rl) can be paralleled with other similar MSI or 
open collector TTL gates to perform the WIRED-AND 
function, and simultaneously, will drive several TTL loads. 
For any of these conditions an appropriate load resistor 
value must be determined for the desired circuit configura- 
tion. The user may choose a load resistor that must be 
between the following limits: A maximum resistor value 
must be determined which will ensure that sufficient load 
current to the TTL loads to be driven, as well as leakage 
current to the paralleled outputs, is available during the 
logical "1" state at the output. A minimum resistor value 
must be determined which will ensure that current through 
this resistor and sink current from the TTL loads will not 
cause the output voltage to rise above the logical "0" level 
even if one of the paralleled outputs is sinking all the 
current. 
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SYSTEMS DESIGN CONSIDERATIONS 



LOGICAL "1" (off level) CALCULATIONS 
FOR Rl max 

The maximum value of load resistance Rl MAX) 's 
determined by the maximum voltage drop across Rl caused 
by the total leakage current which will still ensure a 
minimum logical "1" at the common collector node. As 
shown in Figure 8: 

Total leakage current I (1 )total = n ' (1 )off + m I (1 )in 
n = Number of commoned collectors (driving gates) 
m = Number of fan-outs (driven gates) 
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LOGICAL "0" (on level) CALCULATIONS 
FOR Rl MIN 

The minimum value of load resistance (Rl MIN) 'S 
determined from the worst case maximum logical "0" state 
in which only one element is sinking current. This 
condition is illustrated in Figure 9: 
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PROPAGATION DELAY 

Propagation delay for the 8000 Series elements is specified 
in terms of ton and toff switching times which provides a 
figure of merit by which comparison can be made with 
similar products. The guaranteed delay times given in the 
electrical characteristics section take into consideration the 
logical "1" and logical "0" input current and load 
capacitance as shown in the AC test figures. Inverting and 
non-inverting paths are measured as shown in Figure 10. 
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3 3 



A,F PACKAGES 



8T01 



3 C 

* C 

s E 
7 E 

a E 



%ut'out 

'oUT'touT 



^UT^OUT 
GNDIquT 



B,F PACKAGES 



8T04/05/06 



r E 


Vcc 


3 " 


. E 


b c 


D 1= 


3 E 


A d 


3 u 


> E 


B LT 


D 13 


. E 


C Q 


H n 


e E 


D F 


3 . 


. E 


RBI RBWBI 


D .0 


B E 


GND E 


H « 



B,F,W PACKAGES 



8T09 




'C 




J 


i ^ 


^E 


^^ 


H 


'E 


1 y 


D 


'C 


VCC QND 


n 


'C 


. 1 , A 


D 


•E 


^P^ 


J 


'E 


t >— 1 


3 





A,F PACKAGES 



W PACKAGE 



8T10 




B,F,W PACKAGE 



8T13 




B.F.W PACKAGES 



8T14 



" 


1 E 


A3 Vcc 


H 13 


16 


. E 


B3 S3 


D . 


' 


3 E 


"1 "3 


H 1. 


' 


. E 


Sl h 


D 13 


' 


= E 


A, Aj 


H 1. 


' 


a E 


B, Sj 


3 1. 


° 


. E 


*1 "2 


D10 




3 E 


GND '2 


3 



B,F,W PACKAGES 
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PIN CONF=IGURATION (Cont'd) 



8T15 




A,F PACKAGES 



8T16 



MIUH 




vcc 


^ 1 






1 » 






Output 

2 r 


^ 


^^ 


Output 


Strobe 


1 1 


I 1 


Strobe 


3 1 


m 


Wr 


1" 


Hyfternii 


u 


1 LJ 


Hyjteresii 


^ 1 


-A 


A— 


1.1 


:r 




u 




1 


MILI+I 
Zl 10 


.r 








"1. 


GND 






MILH 


. L 






J a 




A,F PACKAGES 



8T20 




B,F PACKAGES 



8T22 



c 


A, Vcc 


H" 


c 


Aj B^ 


D" 


c 


B, 


::]" 


c 


82 <=X 


3" 


c 




3- 


c 


c 


Il» 


c 


OND Q 


H' 



'Pins for External Timing Components 



A,F PACKAGES 



8T23 




B,W PACKAGES 



8T24 



1 c 


*3 "cc 


3 1. 


. c 


B3 S3 


H ia 


3 C 


R, R3 


H » 


^ c 


Si '3 


D .3 


a c 


A, Aj 


H . 


. c 


D, Sj 


D . 


. c 


f, Rj 


H .0 


. d 


QND '2 


H e 



B,W PACKAGES 



8T25 






STROBE Vcc 

OUTPUT OUTPUT 



INPUT 



DISABLE 
INPUT 



H 
D 
H 
3 



V PACKAGE 



8T26 




B,F PACKAGES 
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BUFFER REGISTERS 



N,F,Q PACKAGES 



DIGITAL 8000 SERIES HL/MSI 



8200 
8201 
8202 
8203 



DESCRIPTION 

The 8200/8201/8202/8203 MSI Buffer Registers are arrays 
of ten clocked "D" flip-flops especially suited for parallel- 
in parallel- out register applications. They are also suitable 
for general purpose applications as parallel- in serial- out, 
serial-in parallel-out registers. 

The flip-flops are arranged as dual 5 arrays, (8200 & 8201) 
and single 10 arrays with reset, (8202 & 8203). The true 
output of each bit is made available to the user. 

LOGIC DIAGRAMS AND TRUTH TABLES 



The 8200 and 8202 feature true "D" inputs. The logic 
state presented at these "D" inputs will appear at the Q 
outputs after a negative transition of the clock. 

The 8201 and 8203 feature complementing "D" inputs 
("D"). The logic state presented at these "D" inputs will 
invert and appear at the Q outputs after a negative going 
transition of the clock. This complementing input feature 
("D") permits the use of standard AND-OR-INVERT 
gates to achieve the AND-OR function without additional 
gate delays. 



DUAL 5-BIT BUFFER REGISTER 




Dl6 D26 D36' D46 Db 



JQa 907 QOb <?Q9 <? 
(17) (161 (151 (141 ( 



oei'" 07!'=' Dsr D9<!>"° 



Q10 

(131 




Dn 


Qn+1 


1 


1 









Vcc - (24) 
GND = (12) 
( ) = Denotes Pin Nunribers 

8200 



DUAL 5-BIT BUFFER REGISTER-INVERTED INPUTS 




Vcc = (24) 
GND = (12) 
( ) = Denotes Pin Numbers 



Dn 


Qn+1 


1 








1 



8201 



Reset oH2L^ 



10-BIT BUFFER REGISTER 



(22) (211 (201 (19) (18) (17) (16) (16) (14) (13' 

j>Ql 0Q2 9Q3 0Q4 p Cte 9Q6 9Q7 9Q8 9Q9 QQlO 



111 K^ 




Dn 




Qn-H 


RESET 


1 


1 


1 





1 






RESET = 0=»Q= 

(OVERRIDES CLOCK) 

n IS TIIVIE PRIOR TO CLOCK 

n+1 IS TIME FOLLOWING CLOCK 



Vcc "= (24) 
GND = (12) 
( ) = Denotes Pin Numbers 



8202 
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DIGITAL 8000 SERIES TTL/MSI ■ 8200/01/02/03 



LOGIC DIAGRAMS AND TRUTH TABLES (Cont'd) 



10-BIT BUFFER REGISTER-INVERTED INPUTS 

(22) (211 (20) (19> (18) (17) (161 (15) (14) (13) • 

)Qi OQ2 9Q3 OQ4 0Q6 QQe 9Q7 pos QQ9 OQ10 




Vcc 

GND 
( ) 



(24) 
(12) 
Denotes Pin Numbers 



Dn 




Qn+1 


RESET 





1 


1 


1 


1 






RESET = 0*Q= 

(OVERRIDES CLOCK) 

n IS TIME PRIOR TO CLOCK 

n+1 IS TIME FOLLOWING CLOCK 



8203 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 










Dn 


Dn 








RESET 




MIN. 


TYP. 


MAX. 


UNITS 


8200 
8202 


8201 
8203 


CLOCK 


8202 
8203 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


2.0V 


0.8V 


Pulse 




-800mA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 


2.0V 


Pulse 




9.6mA 


7 


"0" Input Current 






















D„(8200, 8202) 


-0.1 




-1.6 


mA 


0.4V 












D„(8201,8203) 


-0.1 




-1.6 


mA 




0.4V 










Clock 


-0.1 




-1.6 


mA 






0.4V 








Reset (8202, 8203) 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















Dn (8200, 8202) 






40 


mA 


4.5V 












D^ (8201,8203) 






40 


ma 




4.5V 










Clock 






40 


ma 






4.5V 








Reset (8202, 8203) 






40 


mA 








4.5V 






Input Voltage Rating 




















' 


(All inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 






Power/Current Consumption 




409/77.7 


580/110 


mW/mA 


OV 


OV 


OV 






11,13 



I 



Ta = 25° C and Vqc = 5.0V 







LIMITS 








CHARACTERISTICS 








TEST CONDITIONS 


NOTES 












MIN. 


TYP. 


MAX. 


UNITS 






Propagation Delay 














tg^ Clock to O 




30 


45 


ns 




8 


tgff Clock to Q 




25 


40 


ns 




8 


tg^ Reset to O 




30 


45 


ns 




8 


Set Up Time 




6 


15 


ns 




10 


Hold Time 







^ 5 


ns 




12 


Minimum Clock Pulse Width 




12 


17 


ns 






Transfer Rate 


15 


35 




MHz 




8 


Output Short Circuit Current 


-20 




-70 


mA 




9,13 



1. All voltage measurements are referenced to the ground term!- 6. 
nal. Terminals not specifically referenced are tied to Vq(^. 

2. All measurements are taken with ground pin tied to zero 7. 
volts. 8- 

3. Positive current is defined as into the terminal referenced. g. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 10. 

5. Precautionary measures should be taken to ensure current 11. 
limiting in accordance with Absolute Maximum Ratings 12. 
should the isolation diodes become forward biased. 13. 



Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 

Refer to AC Test Figure. 

Not more than one output should be, shorted at a time. 

Set Up Time defined as data presence before clock. 
Outputs are In the low state for this test. 
Hold time defined as data presence after clock. 



'CC 



5.25 volts. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8200/01/02/03 



SCHEMATIC DIAGRAMS 



DUAL 5-BIT BUFFER REGISTER 8200 
SINGLE 10-BIT BUFFER REGISTER 8202 




DUAL 5-BIT BUFFER REGISTER 
INVERTED INPUTS 8201 

SINGLE 10-BIT BUFFER REGISTER 
INVERTED INPUTS 8203 
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DIGITAL 8000 SERIES TTL/MSI ■ 8200/01/02/03 



AC TEST FIGURES AND WAVEFORMS 



tpd FROM CLOCK TO Q 



PULSE 
BENERATOR 



vcc 



T 




CLOCK ■ 
OUTPUT ■ 



/ INVERT FOR D 

;1.BV 1.BV/ \l.l 



^ 



.BV 



I 
I'ONI-" 



'^I.BV 
h*-'OFF 



INPUT PULSE: 
Data = P.R.R. = 7.5 MHz 
Clock - P.R.R. - 15 MHz 
PW = 17 ns (at 50% point) 
tr = tf = 5 ns Max. 
Amplitude = 2.6V. 



■ Refer to the PIn-Outs for the 8200/01/03 AC Testing. 



ton FROM RESET TOO 



PULSE 
QENERATOR 



PULSE 
GENERATOR 



CLOCK. 
RESET - 



D2 
03 
D4 
Db 
De 
D7 
08 
D9 
DiO 



Vcc 



T 



vy 



1.6V 
1.BV 



•onI- 



INPUT PULSE: 
Amplitude ='2.6V 
Clock : P.R.R. = 5 MHz 
Reiet: P.R.R. = 5 MHz 
PW = 30 ns (at 50% point) 
tr = tf = 5 ns 



'Refer to the Pin-Outs for the 8200/01/02/03 AC Testing. 



I 
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DIGITAL 8000 SERIES TTL/MSI ■ 8200/01/02/03 



TYPICAL APPLICATIONS 



20 BIT (4 WORDS X 5 BITS EACH) MEMORY CELL 



CloO- 



I 



CljO- 






C(,Q 



C^Q _ 



ClQ J 



ClQ J 



?7l 

ClQU 



C|_Q 
r— D 



n °oo 

Qoi 

Q02 
Q03 
Q04 



ClQ 



Q20 



:°22 

-023 



Q34 



I 



Total Package Count = 2-8200's 



3-20 



ONE OUT OF TEN - COUNTER/DISPLAY (SELF-CORRECTING) 



6 6 









1^ 



1^ 



1^ 



I^ 



1^ 



Ip 



2«D 



pt ^L ^L ^L ^L ^i. J^L ^L I 



j fc^ ^ '•L I '^L I ^L I '-L I '^L 



tiD— 



Total Package Count = 1-8202; 1-8880 



DIGITAL 8000 SERIES TTL/MSI ■ 8200/01/02/03 



TYPICAL APPLICATIONS (Cont'd) 



M ULTIPLICATION AT 10MHz OF A 20-BIT BINARY WORD 



Sq S-i Sp ^3 ^4 ^5 ^6 ^7' ^8 ^9 ^10 ^11- ^12 ^13 ^14 ^16 ^16 ^17 ^18 ^19 



Rd 



,^ ,J ,J ,J ,^ .J ,J ,^ ,^ .J ,J ,J ,J .J .J ,J ,J ,J \^ J 



Rd 



8202 
OUTPUT BUFFER 



Cp 



8202 
OUTPUT BUFFER 



TTTtTtTtT.TTtttTftTT" 
Pn Pi P» Pa Pa Pr P« P7 Pr Pq Pin P11 P12 P13 P14 PiB Pie Pn Pi« P 



1-0 1-1 "-a <-3 •■l •'5 •'6 '•7 '■b 



10 "^11 "^12 "^13 "^14 "^15 l^la 1^17 "^18 "^19 



Pn = (Xn)M WHERE Xn = MULTIPLICAND 

M^MULTIPLIER 
TOTAL PACKAGE COUNT = 9 PACKAGES <4-8202'S AND 5-8260'S) 



•Cpn 



I 
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signDtiEs 



8-INPUT DIGITAL 
MULTIPLEXER 



DESCRIPTION 

The 8-lnput Digital Multiplexer is the logical equivalent of 
a single-pole, 8 position switch whose position is specified 
by a 3-bit input address. 

The 8230 incorporates an INHIBIT input which, when low, 
allows the one-of-eight inputs selected by the address to 
appear on the f output and, in complement, on the f 
output. With the INHIBIT input high, the f output is 
unconditionally low and the F output Is unconditionally 
high. The 8230 is a functional and pin-for-pin replacement 
for the 9312. 

The 8231 is a variation of the 8230 that provides open 
collector output f for expansion of input terms. The 8232 
is similar to the 8230 except in the effect of the INHIBIT 
input on the f output. With the INHIBIT low, the selected 
input appears at the f output and, in complement, on the 
f output. With the INHIBIT input high, both thef andthe 
f output are unconditionally low. 

LOGIC DIAGRAMS 



B,F,W PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8230 
8231 
8232 



ADDRESS 


DATA INPUTS 




OUTPUT 1 


A2 


Al 


Ao 


>7 


l6 


'5 


u 


"3 


l2 


h 


'0 


INH 


f 


8230 
8231 

f 


8232 

r 







1 
1 
1 

1 





1 
1 




1 
1 








X 
X 
X 
X 
X 
X 
X 

1 


X 
X 
X 
X 
X 
X 

1 

X 


X 
X 
X 
X 
X 

1 

X 
X 


X 
X 
X 
X 

1 

X 
X 
X 


X 
X 
X 

1 

X 
X 
X 
X 


X 
X 

1 

X 
X 
X 
X 
X 


X 

1 

X 
X 
X 
X 
X 
X 


1 

X 
X 
X 
X 
X 
X 
X 







•0 































1 

1 
1 
1 





1 
1 




1 
1 








X 
X 
X 
X 
X 
X 
X 




X 
X 
X 
X 
X 
X 



X 


X 
X 
X 
X 
X 



X 
X 


X 
X 
X 
X 



X 
X 
X 


X 
X 
X 



X 
X 
X 
X 


X 
X 



X 
X 
X 
X 
X 


X 



X 
X 
X 
X 
X 
X 




X 
X 
X 
X 
X 
X 
X 


























X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


1 











X = don't care 



8230 AND 8231 



"eo- 



'50 ;: 



Uo^ 



l30^ 



'lO^ 



'oo- 




■■■^^£y 





1. 



(11) (121 (13) (10) *8231 HAS OPEN COLLECTOR 
Ag A^ A2 INHIBIT 



Vcc = <16) 
GND - (8) 
( ) =' Denotes Pin Numbers 



8232 



I70- 

I 
'eo- 

'so- 



•20- 






o 
o 
o 



^CD^ 



a 



o 




Vcc - (16) 
GND = (8) 
( ) = Denotes Pin Numbers 



t 
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DIGITAL 8000 SERIES TTL/MSI ■ 8230/31/32 



Ta = 25° C and Vqc = 5.0V 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 

6,9 


MIN. 


TYP. 


MAX. 


UNITS 


Ai 


Az 


A3 


INH 


DATA 

INPUT 

In 


OUTPUTS 


"1" Output Voltage, Output f 


2.6 


3.5 




V 


• 


# 


* 


0.8V 


2.0V 


-800mA 


Output f (8230, 8232) 


2.6 


3.5 




V 


• 


* 


* 


2.0V 


• 


-800mA 


6,9 


"1" Output Leakage Current, 
Output f (8231) 






150 


mA 


0.8 V 


2.0 V 


2.0V 


2.0 V 


0.6V 




11 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


o.8y 


0.8V 


0.8V 


16nriA 


7,9 


"1" Input Current 
Inputs An, 1^ 
Input INH, 8230 & 8231 
Input INH, 8232 






40 
80 
80 


mA 
ma 
mA 


4.5 V 


4.5V 


4.5V 


4.5V 
4.5V 


4.5V 






"0" Input Current 

An, 1^, INH (8230 & 8231) 


-0.1 




-1.6 


mA 


0.4V 


0.4V 


0.4V 




0.4V 






INH, (8232) 


-0.1 




-3.2 


mA 








0.4V 









I 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


A 


A 


A 


INH 


DATA 

INPUT 

in 


OUTPUTS 

f T 


Propagation Delay 
























An to T (8230, 8232) 




19 


30 


ns 














8 


An to 7 (8231) 




17 


30 


ns 














8 


In to 7 (8230,8232) 




11 


20 


ns 














8 


fto f 




10 


15 


ns 














8 


In to f (8231) 




13 


24 


ns 














8 


INH to f (8230,8231) 




18 


30 


ns 














8 


INH to f or 7 (8232) 




11 


20 


ns 














8 


Power Consumption/Supply Current 
























8230, 8231 




184/ 
35 


250/ 
47.7 


mW/mA 


4.5V 


4.5V 


4.5V 


4.5V 


OV 




10 


8232 




173/ 
33 


262/ 
50.0 


mW/mA 


4.5V 


4.5V 


4.5V 


4.5V 


OV 




10 


Output Short Circuit Current 
























Output f 


-20 




-70 


mA 


OV 


OV 


OV 


OV 


4.5 V 


OV 


10,12 


Output f (8230,8232) 


-20 




-70 


mA 


OV 


OV 


OV 


OV 


OV 


OV 


10,12 


Input Voltage Rating 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 







•See Truth Table for Logical Conditions 



1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground'pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1", "DOWN" 
Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



7. 
8. 
9. 

10. 
11. 



'cc- 



Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to V,. 

Refer to AC Test Figures. 

By DC tests per the truth table, all Inputs have guaranteed 

thresholds of 0.8V for logical "0" and 2.0V for logical "^". 

All In data inputs are at OV. Vqq =, 5.25V. 

Connect an external Ik resistor from Vqq to the output 

terminal for this test. 

Not more than one output should be shorted at a time. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8230/31/32 



SCHEMATIC DIAGRAMS 



8230 AND 8231 




*500 Resistor on 8231 only. 

Nom: All inputs have diode clamping. All outputs have 
' Isolation diodes. 



8232 




Note: All Inputs have diode clamping. All outputs have 
Isolation diodes. 
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DIGITAL 8000 SERIES TTL/MSI ■8230/31/32 



AC TEST FIGURE AND WAVEFORMS 



AC TEST CONDITIONS 






8320/32 


8231 


"l 


oo 


360n 


R2 


84.5n 


440n 



NOTES: 

1. 5K, 30pF load includes test jigs and scope Impedance. 

2. Scope terminals to be < ^y^" from package pins. 

3. See truth table for logical conditions. 



NON-INVERTING PATHS 

INPUT AT BNC 
{i«-PW-»| f— 2.6V 

50%- 

I 
'l 

t,-tf > 3n! 




-] 


1.5V 






^on 


■*- 


OUT 


s 


Vl.5V 



IN — /^-SV 
OUT /Tl.FiV 



INVERTING PATHS 



■\i^v 




STEP 
NO. 


TYPE/S 


DELAY 
FROM-TO 


INPUTS 


WAVE- 
FORM 
TYPE 


•o 


h 


AO 


INH 


1 
2 
3 
4 

5 
6 


ALL 
ALL 
ALL 
8230 
8231 
8232 
8232 


Aq toj 
iO to f 
rto f * 
INHtof 

INHtoT 
INHtof 


ov 

p. G. 
P. G. 
Vcc 

ov 

Vcc 


Vcc 
OV 

ov 

V 

ov 

V 


P.G. 
OV 
OV 
V 

OV 
OV 


OV 
OV 
OV 
P.G. 

P.G. 
P.G. 


C, D 
C, D 
C, D 
A, B 

C, D 
C, D 



NOTE: 1. P.G. = Pulse Generator 
'Both f and f are simultaneously loaded. 

TYPICAL APPLICATIONS 



EXPANSION OF 8231 TO MULTIPLEXER 64 LINES 



•fn = ^0+*1 + ^2 *7 

True Output 

All Outputs may be tied together 

to drive 8x16mA (eight 1.6mA P.O.) 

or each Output may drive separately 

ten 1.6mA P.O. 



Note: 

Each 8231 has 8 data Inputs which are not shown. 



H 
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SignQtiGS 



2-INPUT 4-BIT DIGITAL 
MULTIPLEXER 



B,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSi 



8233 
8234 
8235 



DESCRIPTION 

These devices are 2-input, 4-Bit Digital Multiplexers designed 
for general purpose data-selection applications. 

The 8233 features non-inverting data paths; and, the 8234 
features inverting data paths. 

The 8235 is designed for input to adders, registers and 
general paralleled data handling due to its capability to 
perform CONDITIONAL COMPLEMENTING (TRUE/ 
COMPLEMENT). When the two inputs for each bit position 
(Ai, Bi) are connected together, the-f output will provide 
either the True or Complement of the input data. This 

LOGIC DIAGRAM AND TRUTH TABLES 



capability is especially useful for transferring data into par- 
allel adders where both true data for adding or multiplying 
and also complemented data for subtracting or dividing are 
needed. 

The 8234 and 8235 designs have open collector outputs 
which permit direct wiring to other open collector outputs 
(collector logic) to yield "free" four-bit words. As many as 
one hundred four-bit words can be multiplexed by using 
fifty 8234/8235S in the WIRED-AND mode. 

The inhibit state Sq = S-j = 1 can be used to facilitate 
transfer operations in an arithmetic section. 



8233 (ACTIVE PULL-UP) 



«o »0 «1 



ft2 B2 '^3 "3 



=o,r-[I>- 



0(1) 0(2) 0(6) 0(6) 0(10) 0(11) 0(15) 0(14) 




So 


Si 


fn 








B 


1 





A 





1 


B 


1 


1 






Vcc = <16) 
GND = (8) 
( ) = Denotes Pin Numbers 



8234 (OPEN COLLECTOR) 



°,vD°- 



*0 Bo A, B, Aj Bj A3 Bj 

0(1) 0(2) 9(6) 9(5) 9(10)9(11) 9(15)9(14) 




So 


Si 


fn 








B 


1 





A 





1 


B 


1 


1 


1 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 



8235 (OPEN COLLECTOR) 



*0 Bo *1 »1 *2 S2 *3 B3 

0(1) 0(2) 9(6) 0(5) 0(10)0(11)0(15)0(14) 



(9) 
S,o 



(V-O 



■{>■ 






(3) 6(4) 6(12) 6(13) 




So 


Si 


fn 








An^n 





1 


Bn 


1 





A"n 


1 


1 


1 



Vcc = <16) 
GND - (8) 
( ) = Denotes Pin Numbers 
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DIGITAL.8000 SERIES TTL/MSI ■ 8233/34/35 



ELECTRICAL CHARACTERISTICS 


Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUti 


NOTES 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


A„ 


Bn 


So 


Si 


"1" Output Voltage (8233) 


2.6 


3.5 




V 


2.0V 


2.0V 


0.8V 


0.8V 


-800mA 


6 


"0" Output Voltage (8233) 






0.4 


V 


0.8V 


2.0V 


2.0V 


0.8V 


16mA 


7 


"0" Output Voltage (8234) 






0.4 


V 


OV 


2.0V 


0.8V 


0.8V 


16mA 


7 


"0" Output Voltage (8235) 






0.4 


V 


2.0V 


2.0V 


2.0 V 


0.8V 


16mA 


7 


"1" Output Leakage Current 






















(8234) 


1 




100 


ma 


2.0V 


2.0V 


2.0V 


2.0V 


5.0V 


8 


"1" Output Leakage Current 






















(8235) 






100 


ma 


2.0V 


2.0V 


2.0V 


2.0V 


5.0V 


8 


"0" Input Current 






















An 


-O.T 




-1.6 


mA 


0.4V 


4.5V 




OV 






Bn 


-0.1 




-1.6 


mA 


4.5V 


0.4 V 


OV 


OV 






So 


-0.1 




-1.6 


mA 






0.4V 








Si 


-0.1 




-1.6 


mA 








0.4V 






"1" input Current 






















An 






40 


ma 


4.5V 


OV 










Bn 






40 


mA 


OV 


4.5V 










So 






40 


ma 






4.5V 








Si 






40 


HA 








4.5V 






Input Voltage Rating 






















An 


5.5 






V 


10mA 


OV 










Bn 


5.5 






V 


OV 


10mA 










So 


5.5 






V 






10mA 








Si 


5.5 






V 








10mA 






Output Short Circuit Current 






















(8233) 


-20 




-70 


mA 


5V 


5V 


OV 


OV 


OV 


10,11 


Input Clamp Voltage 






















An 






-1.5 


V 


-12mA 












Bn 






-1.5 


V 




-12mA 










So 






-1.5 


V 






-12mA 








Si 






-1.5 


V 








-12mA 
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DIGITAL 8000 SERIES TTL/MSI ■ 8233/34/35 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


outputs 


NOTES 


Inputs 


MIN. 


TYP. 


MAX. 


UNITS 


A„ 


Bn 


So 


Si 


Power/Current 






















Consumption: 






















8233 




200/38 


252/48 


mW/mA 




ov 




ov 




10 


8234 




160/31 


210/40 


mW/mA 




ov 




ov 




10 


8235 




230/44 


310/59 


mW/mA 




4.5V 




4.5V 




10 


8233 Turn-On Times, t^^ 






















A„,B„tof„ 




16 


25 


ns 












9 


SQtofn 




27 


38 


ns 












9 


Sltof„ 




27 


38 


ns 












9 


8233 Turn-Off Times, t^ff 






















A„,B„tof„ 




16 


25 


ns 












9 


SQtofn 




27 


38 


ns 












9 


Sltof„ 




27 


38 


ns 












9 


8234 Turn-On Times, t^^ 






















VBntofn 




16 


25 


ns 












9 


Sotof„ 




27 


38 


ns 












9 


Sitof„ 




27 


38 


ns 












9 


8234 Turn-Off Times, t^^f 






















An.Bntof„ 




16 


25 


ns 












9 


SQtofn 




27 


38 


ns 












9 


Sitof„ 




27 


38 


ns 












9 


8235 Turn-On Times, t^^ 






















Antofn 




16 


25 


ns 












9 


Bntofn 




24 


35 


ns 












9 


Sotofn 




27 


38 


ns 












9 


Sitof„ 




27 


38 


ns 












9 


8235 Turn-Off Times, t^ff 






















Antofn 




16 


25 


ns 












9 


Bntofn 




24 


35 


ns 












9 


SQtofn 




27 


38 


ns 












9 , 


Sitofn 




27 


38 


ns 












9 



NOTES; 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taicen with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic: "UP" Level = "^", "DOWN" Level - "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Output source current is supplied through a resistor to ground. 



6. 



7. Output sinl< current Is supplied through a resistor to Vqq. 

8. Connect an external Ik ±1% resistor from S/qq to the output 
for this test. 

9. Reference AC Test Circuit, Waveforms and Test Tables. 

10. Vcc" 5.25V. 

11. Not more than one output should be shorted at a time. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8233/34/35 



SCHEMATIC DIAGRAMS 



8233 (ACTIVE PULL-UP) 



Veep 





8234 (OPEN COLLECTOR) 
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DIGITAL 8000 SERIES TTL/MSI ■ 8233/34/35 



SCHEMATIC DIAGRAMS (Cont'd) 



PROPAGATION DELAY TEST TABLE 



8235 



• 4kn ? i.2kn 



— V/v-t 



4kn < i.2kn 






4kn < i.2kn 







PRODUCT 


PATH 


PARAMETER 


Si 


S2 


S3 


S4 


ALL 


Aq to f 


'on 
toff 


a 


b 


b 


c 


8233 
8234 


Bo to f 


'on 
toff 


c 


a 


c 


b 


8233 
8234 


So to fo 


tpn 
toff 


b 


b 


a 


b 


8233 
8234 


So to f 


ton 
toff 


b 


c 


a 


c 


8235 


Bo to fo 


ton 
toff 


c 


a 


c 


b 


8235 


Bo to fo 


ton 
toff 


b 


c 


a 


b 


8235 


Si to fo 


ton 
toff- 


b 


b 


c 


a 


8233 
8234 


Si to fo 


ton 
toff 


b 


c 


b 


a 



AC TEST FIGURE AND WAVEFORMS 




^ — VVA O 2 





Ri 


R2 


8233 


oo 


84. 5n 


8234 
8235 


360n 


440n 



INPUT PULSE: 
Annplitude = 2.6V 
PW = 200ns 
PRR = 1 MHz 
tr = tf = 5ns 



PULSE REQUIREMENTS 






INPUT »J I 

1.6V 



' ^ i f 



«off 
1.5 V 



INPUT _vl I 
1.6V 



« PW i»-| 
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QUAD EXCLUSIVE-OR 
QUAD EXCLUSIVE-NOR 



A,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8241 
8242 



DESCRIPTION 

The 8241 contains four independent gating structures to 
perform the Exclusive-OR function on two input variables. 
The output of the 8241 employs the totem-pole structure 
characteristic of TTL devices. 
The 8242 contains four independent Exclusive-NOR gates 

LOGIC DIAGRAMS AND TRUTH TABLES 



which may be used to implement digital comparison 
functions. The 8242 outputs are bare collector to facilitate 
implementation of multiple-bit comparisons; a 4-bit 
comparison is made by connecting the outputs of the four 
independent gates together. 



8241 QUAD EXCLUSIVE - OR 




A 


B 


f 



1 







1 





1 


1 


1 


1 






Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers for 

14 Pin Dual-in-Line 

Package 



8242 4-BIT DIGITAL COMPARATOR 
(OPEN COLLECTOR) 




A 


B 


f 








1 


1 









1 


1 
1 



1 



Vcc = <14) 
GND = (7) 
( ) =Denotes Pin Numbers for 

14 Pin Dual-in-Line 

Package 
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DIGITAL 8000 SERIES TTL/MSI ■ 8241/42 



ELECTRICAL CHARACTERISTICS (Over 


Recommended Operating Temperature And Voltage) 




(8241) 


CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP 


MAX. 


UNITS 


INPUTS 


OUTPUTS 








A 


B 






Output "1" Voltage 


2.6 


3.5 




V 


2.0 


0.8 


-SOOjLiA 


7 


Output "0" Voltage 






0.4 


V 


2.0 


2.0 


16mA 


8 


Input "1" Current 






80 


mA 


4.5 


4.5V 




11 


Input "0" Current 


-0.1 




-3.2 


mA 


0.4 


0.4 




12 


Power/Current Consumption 




225/42.4 


300/57.1 


mW/mA 








13 


Output Short Circuit Current 


-20 




-70 


mA 






OV 


6,13 


Input Voltage Rating 


















A Input 


5.5 






V 


10mA 


OV 






B Input 


5.5 






V 


OV 


10mA 







Ta = 25° C and Vqc = 5.0V 
















(8241) 


CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


A 


B 


Propagation Delay 

toff 




17 
11 


23 
17 


ns 

ns 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



(8242) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUT 


A 


B 


Output "1" Leakage Current 






25 


mA 


2.0 


2.0 




10 


Output "0" Voltage 






0.4 


V 


2.0 


0.8 


25mA 


8 


Input "1" Current 






80 


mA 


4.5 


4.5V 




11 


Inputs "0" Current 


-0.1 




-3.2 


mA 


0.4 


0.4 




12 


Power/Current Consumption 




170/32 


250/47.5 


mW/mA 


0.4 


0.4 




13 


Input Voltage Rating 


















A Input 


5.5 






V 


10mA 


OV 






B Input 


5.5 






V 


OV 


10mA 




10 



Ta = 25° C and Vqc = 5.0V 
















(8242) 


CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


A 


8 


Inverting Path t^^ 

*off 
Propagation Delay Non-Inverting Path t^^, 

^off 




12 
14 
14 
20 


20 
23 
21 
28 


ns 
ns 
ns 
ns 








9 
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DIGITAL 8000 SERIES TTL/MSI ■ 8241/42 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left eiectricaily open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive NAN D logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

6. Not more then one output should be shorted at a time. 

7. Output source current is supplied through a resistor to ground. 



8. Output sink current Is supplied through a resistor to Vq^s. 

9. Refer to AC Test Figure and waveforms. 

10. Connect an external 1 K ±1% resistor from \/q(. to the output 
terminal for this test. 

11. A and B are tested separately. When A Is 4.5V, B Is OV, and 
vice versa. 

12. A and B are tested separately. When A is 0.4V, B Is 5.25V, 
and vice versa. 

13. yQQ - 5.25V. 



SCHEMATIC DIAGRAMS 



8241 



4K >4K > 4K 



1.2K > son 



.J7\ 



I! 



V^ 



"^Oi 



A 



< 



^1 



8242 (OPEN COLLECTOR) 



4K > 1.2K 



A O t r- 




-O^CC 



tA 



tt 



<yi 



i 1 



77\. 



il 



1 



I 
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DIGITAL 8000 SERIES TTL/MSI ■ 8241/42 



AC TEST FIGURE AND WAVEFORMS 



INPUT 

o 



PULSE GENERATOR 



OUTPUT Vcc 



UNIT UNDER TEST 



NOTE: 

1. 530n resistor connected for 8242 only. 

2. BkCl and 30pF includes jig and scope. "? 



30pF _L 
NOTE 2 T 



B4.2n 

"K WA*- 



-02.6V 



PROPAGATION DELAY WAVEFORMS 



NON-INVERTING PATHS 



1.6V — v 




IN A ISV 


-*l«o 
OUT 


\Pi.5V 


/— 1.5V 



INVERTING PATHS 



IN / — 1.6V 

-*l«on k- 

\^V 



OUT \— 1.6V 



-^•offH- 



TYPICAL APPLICATIONS 



EQUALITY GATE USED FOR COMPARISON 



^ J®y ° " 



5I!>— 



3I1>— 



)E>-^ 



-O "1" - WORDS ARE EQUAL 



PARITY GENERATOR/TESTER 






3E> — I 






^Js> — ° 



PARITY 
BIT 
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8-BIT POSITION 
SCALER 



8243 



DESCRIPTION 

The 8243 8-Bit Position Scaler is an IVISI array of approxi- 
mately 70 gate complexity. The primary function of the 
8243 is to scale (or shift) data bit positions by a selection 
of a 3-bit binary selector code. 

The most significant bit input (1 7) may be shifted 8 
positions to the least significant bit output (Oq). At zero 
shift, or scale select, all eight input data bits are transferred 
and inverted to their respective outputs, (Iq to Oq, h to 
O1, I2 to O2, etc.) At a shift, or scale select, of one, each 
input bit (In) vvill shift to the next lower output bit (On-l)' 
See truth table for other shift codes. 

LOGIC DIAGRAM AND TRUTH TABLE 



N,F,Q PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 



The 8243's advantages over shift registers are the speed of 
operation and lower complexity of external logic required 
to effect a scale function. The speed of the 8243 Scaler is a 
function of gate propogation delays— the speed of equivalent 
shift registers is the time for clock periods plus the propaga- 
tion delay to effect a scale function. 

The 8243 is provided with open collector outputs to provide 
expansion to larger scaling functions. Data input logic zero 
loading is reduced to less than -lOOjuA when the unit is 
disabled. 




Vcc - (24) 

GND - (12) 

( ) = Denotes Pin Nuoibers 



o ^°— r — ^°- 



o P>° r p >°~ 



°— 1>-;->'^ 



"^S=o 




NOTE: All inputs have diode clamps. 



INHIBIT 


ENABLE 
1&2 


So 


h 


S2 


Oo 


01 


02 


03 


04 


05 


Oe 


07 










1 










^0 


'2 


I2 
I3 


''3 
'4 


•4 
I5 


'5 

l6 


'7 


'7 










1 





T2 


T3 


T4 


T5 


Te 


T7 











1 


1 





T3 


T4 


T5 


Te 


h 


1 

















1 


T4 


\ 


Te 


T7 


1 


1 











1 





1 


T5 


'6 


'7 




1 


1 














1 


1 


Tg 


T7 




• 1 


1 


1 








1 


X 


1 
x 


1 

X 


1 

X 


h 

1 


1 
1 






1 

1 


1 

1 






X 





X 


X 


X 


1 


1 






1 


1 







X Indicates either logic "1" or logic "0" may be present. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8243 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


'n 


So 


Si 


S2 


ENABLE 
1&2 


INHIBIT 


OUTPUTS 


"1" Output Leakage Current 






150 


ma 


0.8V 


• 


* 


» 


2.0V 


0.8V 




7 


"0" Output Voltage 






0.4 


V 


2.0V 


* 


* 


* 


2.0V 


0.8V 


12.8mA 


7 


"0" Input Current 


























Data In (Disabled) 






-100 


mA 


0.4V 








0.8V 


2.0V 






Data In (Enabled) 


-0.1 




-1.6 


mA 


0.4V 


0,8V 






2.0V 


0.8V 






Select S^ 


-0.1 




-1.6 


mA 




0.4 V 


0.4V 


0,4 V 










Inhibit 


-0.1 




-1.6 


mA 










0.4V 


0.4V 






Enable 1 & 2 


-0.1 




-1.6 


mA 










0.4V 


4.5V 




11 


"1" Input Current 


























Data In 






80 


mA 


4.5V 


2.0V 








2.0V 






Select S^ 






40 


mA 




4.5V 


4.5V 


4.5V 










Inhibit 






40 


mA 










2.0V 


4.5V 






Enable 1 & 2 






40 


mA 










4.5V 






12 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


'n 


So 


Si 


S2 


ENABLE 
1&2 


INHIBIT 


OUTPUTS 


Propagation Delay 


























Data In 




20 


32 


ns 
















9, 10 


Select S^ 




30 


40 


ns 


















Inhibit 




25 


35 


ns 


















Enable 1 & 2 




30 


45 


ns 


















Power/Current 




315/ 


500/ 


mW/ 
















13 


Consumption 




60 


75.2 


mA 


















Input Voltage Rating 


5.5 








10mA 


10mA 


10mA 


10mA 


10mA 


10mA 







1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. Ail measurements are taken with ground pin tied to zero voits. 

3. F'ositive current is defined as into the terminal referenced. 

4. F'ositive NAND logic definition: 

"UP" Level = "1", "DOWN" Level - "0". 

5. F'recautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings should 
the isolation diodes become forward biased. 



10. 
11. 
12. 
13. 



Output sink current is supplied through a resistor to Vqq. 

Connect an external Ik resistor from V-q to the output 

terminal for this test. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Refer to AC Test figures. 

In "0" threshold 0.7 volts for S8243. 

Input under test at 0.4V, other Enable Input tied to Vqq. 

input under test at 4.5V, other Enable input, volts. 



'CC 



= 5.25V. 



AC TEST FIGURES AND WAVEFORMS 



PROPAGATION DELAY, ENABLE TO OUTPUT 



PULSE 
GENERATOR 



f 



Ob 
"e 

EN, O7 

EN2 

INH So S, Sj GND 



TO OUTPUTS- -. . 



FIGURE 1 
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ENABLE > 


'l.5V 


\l.5V 


OUTPUT 


~\-v 


1 h-^" 


—^ 


«on[*- 


"1 r*"" 


INPUT PULSE: 

Amplitude - 2.6V 

PW =• 11 00ns <S> 50% Points 

PRR - 5MHz 

tr - tf - Sns (10% to 90% Points) 



NOTE: 

Enabiei with Enable2 at Vqq or 

Enable2 with Enable-) at Vqq. 



DIGITAL 8000 SERIES TTL/MSI ■ 8243 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



PROPAGATION DELAY. DATA INPUT TO DATA OUTPUT 



PULSE 
GENERATOR 



INH GND 



,^ Boon 

-K V^\ O 2.6V 



T 



INPUT PULSE: 

Amplitude = 2.6V 

PW = 1 00n» ® 50% Point* 

PRR = 5MHz 

tr - tf - 5n8 (10% to 90% Points) 



FIGURE 2 



PROPAGATION DELAY. DATA SELECT TO OUTPUT 



PULSE 
GENERATOR 



INH GND 



f 



"VfL 



soon 

-M ''^^ 2.6V 



r 



INPUT PULSE: 

Amplitude - 2.6V 

PRR - 5MHz 

PW =■ lOOns (S> 50% Points 

tr - tf - Sns (10% to 90% Points) 



FIGURE 3 



PROPAGATION DELAY. DATA SELECT TO OUTPUT 



PULSE 
GENERATOR 



INH GND 



f^.^^ 


\l.BV 






1 \1-BV 


1 /1-6V 


1 1 


1 1 



►480n 'N916 



Boon 

-« AAi\ 2.6V 



T 



INPUT PULSE: 

Amplitude - 2.6V 

PRR - 6MHz 

PW - lOOn* ® 50% Point* 

tr - tf - 6n« (10% to 90% Points) 



FIGURE 4 
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DIGITAL 8000 SERIES TTL/MSI ■ 8243 



TYPICAL APPLICATIONS 



ONE TO EIGHT LINE DEMULTIPLEXER 



n T T T T ? T 



O7 Og Og O4 O3 O2 0, Oq 



>7 <B 'B '4 '3 '2 '1 '0 



DATA 

o 



l> I I I I I I U 



SELECT LINES 



SCALE SELECT 


3 BIT BINARY CODE 


OUTPUTS 


S2 


Si 


So 


Oo 


Oi 


O2 


O3 


O4 


O5 


©6 


O7 



1 
2 
3 
4 
5 
6 
7 







1 
1 
1 

1 





1 
1 




1 
1 




1 



1 



1 



1 


Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 


Data 
Data 
Data 
Data 
Data 
Data 
Data 
1 


Data 
Data 
Data 
Data 
Data 
Data 

1 

1 


Data 
Data 
Data 
Data 
Data 

1 

1 

1 


Data 
Data 
Data 
Data 

1 

1 

1 

1 


Data 
Data 
Data 


Data 
Data 


Data 



BI-DIRECTIONAL 8-POSITION SHIFTER 



OUTPUTS 
12 3 4 5 6 7 
O O p O O 



0, Og O5 O4 O3 O2 0, Oo 

ENABLE 1 

ENABLE 2 

INHIBIT 



'7 la 'b I4 '3 '2 '1 "0 " 



T 



a 



6 



SCALE 
RIGHT/LEFT 



^U 



SCALE 


OUTPUTS 




FACTOR 


12 3 4 5 6 7 







A B C E F G 


SCALE 


1 


1 A B C D E F 


RIGHT 


2 


1 1 A B C D E 




3 


1 '( 1 A B C D 




4 


1 1 1 1 A B C 




5 


1 1 1 1 1 A B 


SCALE = 


6 


1 1 1 1 1 1 A 


AROUND =0 


7 


1111111 





O7 Og O5 O4 O3 O2 0, Oq 

ENABLE 1 

ENABLE 2 

INHIBIT 



'7 '6 '5 '4 '3 '2 '1 '0 

X 



1 



6 



-|>o- 



3 



5 



SCALE 


OUTPUTS 




FACTOR 


1 2 3 4 5 6 7 







A B C D E F G 


SCALE 


1 


B C D E F G 1 


LEFT 


2 


C D E F G 1 1 




3 


D E F G 1 1 1 




4 


E F G 1 1 1 1 




5 


F G 1 1 1 1 1 


SCALE = 1 


6 


G 1 1 1 1 1 1 


AROUND =0 


7 


1111111 





SCALE 




OUTPUTS 






FACTOR 


1 


2 3 4 5 6 


7 







A 


B C D E F 


G 


SCALE 


1 


G 


A B C D E 


F 


RIGHT 


2 


F 


G A B C D 


E 


& AROUND 


3 


E 


F G A B C 


D 




4 


D 


E F G A B 


C 




5 


C 


D E F G A 


B 


SCALE = 


6 


B 


C D E F G 


A 


AROUND = 1 


7 


A 


B C D E F 


G 





2O 2I 2^ 
SCALE 
FACTOR 



SCALE 


OUTPUTS 




FACTOR 


1 2 3 4 5 6 7 







ABC D E F G 


SCALE 


1 


B C D E F G A 


LEFT 


2 


C D E F G A B 


& AROUND 


3 


D E F G A B C 




4 


E F G A B C D 




5 


F G A B C D E 


SCALE = 1 


6 


G A B C D E F 


AROUND = 1 


7 


A B C D E F G 
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BINARY-TOOCTAL DECODER 
BCD-TO-DECIMAL DECODER 



A,F,W PACKAGES FOR 8260 
B,F,W PACKAGES FOR 8251 

DIGITAL 8000 SERIES TTL/MSI 



8250 
8251 
8252 



DESCRIPTION 

The 8250, 8251 and 8252 are gate arrays for decoding and 
logic conversion applications. 

The 8250 converts 3 lines of input to a one-of-eight out- 
put. The fourth input line (D) is utilized as an inhibit to 
allow use in larger decoding networks. 

The 8251 and 8252 convert a 4 line input code (with 
LOGIC DIAGRAMS 



1-2-4-8 weighting) to a one-of-ten output as shown in 
the Truth Table. 

The 8252 is a direct replacement for the 9301 with all 
outputs being forced high when a binary code greater than 
nine is applied to the inputs. 

The selected output is a logic "0" 



8250 



c^^-|>o 




Vcc" <i4' 

GND= (7) 

( ) = Denotes Pin Numbers for 

14 Pin Dual-in-Line Package 



8251/8252 



o-a-t>oJ-l><^ 




GND= (8) 

( ) - Denotes Pin Numbers for .Connections made on 8252 only 

16 P(n Dual-in-Line Package 




TRUTH TABLE 











OUTPUT STATES | 


INPUT STATE 




1 






1 


8250 




8251 




8252 1 


A 


B 


c 


D 







2- 


3 


4 


5 


6 


7 




8 


9 




8 


9 



1 

1 

1 

1 

1 

1 

1 

1 




1 
1 




1 
1 




1 
1 




1 
1 







1 
1 
1 
1 






1 
1 
1 
1 


































1 
1 
1 
1 
1 
1 
1 
1 

1 

1 


1 



1 


1 
1 
1 
1 
1 
1 
1 
1 
1 


1 



1 



1 











3-39 



DIGITAL 8000 SERIES TTL/MSI ■ 8250/51/52 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 







LIMITS 
















CHARACTERISTICS 








A 


8 


C 


D 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"1" Output Voltage 


2.6 


3.5 




V 










-800mA 


6,10 


"0" Output Voltage 






0.4 


V 










16mA 


7, 10 


"1" Input Current 
A, B, C, D 






40 


mA 


4.5V 


4.5V 


4.5V 


4.5V 






"0" Input Current 

A, B, C (8250, 8251 ) 


-0.1 




-1.2 


mA 


0.4V 


0.4V 


0.4V 








A, B, C, D (8252) 


-0.1 




-1.6 


mA 


0.4V 


0.4V 


0.4V 


0.4 V 






D (8251 Only) 


-0.1 




-1.2 


nfiA 








0.4V 






D (8250 Only) 


-0.1 




-1.0 


mA 








0.4V 







Ta = 25° C and Vqc = 5.0V 







LIMITS 














CHARACTERISTICS 






A 


B 


C 





OUTPUTS 


NOTES 












MIN. 


TYP. 


MAX. 


UNITS 














Turn-on Delay t^^, 




20 


35 


ns 












8 


Turn-off Delay t^ff 




20 


35 


ns 












8 


Power/Current Consumption 






















(8251 Only) 






135/25.7 


mW/mA 


5.25V 


5.25V 


5.25V 


OV 




11 


(8250 Only) 






125/23.8 


mW/mA 


5.25V 


5.25V 


5.25V 


OV 




11 


Input Voltage Rating 


5.5 






V 


10mA 


10mA 


10mA 


10mA 






Output Short Circuit Current 






















Outputs 1 thru 9 


-10 




-55 


mA 


OV 


OV 


OV 


OV 


OV 


9, 11 


Output 


-10 




-55 


mA 


5.0V 


OV 


OV 


OV 


OV 


9, 11 



NOTES: 
1. All voltage measurements are referenced to the ground term- 
inal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal refer- 
enced. 



Positive logic definition: 

"UP" Level = "1". "DOWN" Level = "0" 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to ^qq- 

8. Refer to AC Test Figures and waveforms. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

Inputs for "1" and "0" output voltage test is per TRUTH 
table with threshold levels of 0.8V for logical "0" and 
2.0V for logical "1". 
Not more than one output should be shorted at a time. 



10. 



11. 



12. Vj,Q = 5.25 volts. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8250/51/52 



SCHEMATIC DIAGRAM 



AC TEST FIGURE AND WAVEFORMS 




TURN-ON DELAY (t„n) 



PULSE 
QEN. 



S5in 




T 



^ 



10% / ,. 



-mi \m— t, < 6ni 



/a 



FIGURE 1 



TURN-OFF DELAY (toff) 





A 


1 





IN 916 \70UJ 






-TPUT 




1 - 17-- 




2 


— skS-r^P'- 


I ^• 


B 


3 






4 






C 


5 




• 1 -. 


6 




' 


D 


7 






8 




t®~ 




9 






-o 




_L 





.0. Non-salected inputs are connected to ground. 

— ^ (*- V < 5ns 



FIGURE 2 



I 
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DIGITAL 8000 SERIES TTL/MSI ■8250/51/52 



TYPICAL APPLICATIONS 



ONE-OF-10 DECODER 



DECADE COUNTER 8280 



BCD-TO-DECIMAL DECODER 82B1 



V 

CONTROL LINES 



ONE-OF-64 DECODER 



BINARY NUMBER 
A 

Kn ^in '^in °in Ein '^inI 
2o 2' 2^ 2^ 2* 25 inhibit 

9. 9 9 - - - 



t t f t 



n M 



A B C D 

8280 
01234667 



TTT7 



n 



A B C D 

82S0 
01234662. 



t t t 



A B C D 

8260 
1234667 



a 



LJL 



ABC 
8260 
12 3 4 667 



im 



A B C D 

8260 
1 234B 6 7 



f T f t 



A B C D 

8260 

12 34667 



I 



t t ♦ 



A B C D 

8260 
12 34667 



nu 



A B C O 

8260 

12 3 4 6 6 7 



* * * 



A B C D 

8260 
12 3 4 6 6 7 



iiiiinr Tiiiiiir Tuimr inmir imnir imiiir inmir Tnimi 



1234 667 



8 9 it) a 14 



24 26 2i 30 



f^ 34 36 £ 



40 42 44 46 



48 80 62 64 
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ARITHMETIC 
LOGIC ELEMENT 



N,F,Q PACKAGES 



8260 



DESCRIPTION 

The 8260 Arithmetic Logic Element is a monolithic gate ar- 
ray incorporating four full-adders structured in a look- 
ahead mode. The device may be used as four mutually 
independent exclusive NOR or AND gates by proper ad- 
dressing of the inhibit lines. 

As a four-bit adder, the 8260 permits high speed parallel 
addition of four sets of data and features both simultaneous 
addition on a character to character and on a bit to bit basis 

LOGIC DIAGRAM 



DIGITAL 8000 SERIES TTL/MSI 



within the package. 

When true input variables are used, the true sum is formed 
at the f output. Inverted input variables produce the com- 
plement of the sum of the true variables. 
The carry-outs available are: Internally Generated (Cq); 
Propagated (Cp); and Ripple (Cr). This gives the 8260 
complete flexibility when used in Ripple Carry or Anti- 
cipated Carry Adder Systems. 



■ 



o 



{3)| 
(4I{ 

(S) C„ 
(61 
(7|| 




,H> 









1 T °1 *2 _X, ^2 *3 I B3 A4 X B4 






(131 6 



Vcc - <1*> 

GND = (12) 

( ) = Denotes Pin Numbers 

A and B refer to Functional Blocl< Diagram on page 54. 



3-43 



DIGITAL 8000 SERIES TTL/MSI ■ 8260 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 




OUTPUT 




NOTES 


INPUT TERMINALS 


TERMINALS 


MIN. 


TYP. 


MAX. 


UNITS 


X„ 


Y„ 


C|N 


C|NH 


^INH 


Cp 


Cg 


Cr 


*n 


"1" Output Voltage 
"0" Output Voltage 


2.6 


3.5 




V 


2.0 


2.0 


2.0 


2.0 


2.0 




-800 
A»A 


-800 

mA 


-800 

mA 


1 


fn- Cq a"d Or 






0.4 


V 


0.8 


0.8 


0.8 


0.8 


0.8 




9.6 


9.6 


9.6 


2 


"0" Input Current 






0.4 


V 


2.0 


2.0 


2.0 


2.0 


2.0 


V6 

mA 


mA 


mA 


mA 


2 


XnandCiiyjH 


-0.1 




-3.2 


mA 


0.4 


5.25 




0.4 














Yn 


-0.1 




-3.2 


mA 


5.25 


0.4 


















E|NH&C,Mi, through C|M5 


-0.1 




-1.6 


mA 






0.4 




0.4 










3 


"1" Input Current 






























XnandCjiyiH 






80 


mA 


4.5 


OV 




4.5 














Yn 






80 


mA 


OV 


4.5 


















E|NH&C|^,i, through C,M5 






40 


mA 






4.5 




4.5 










4 


Input Voltage Rating 






























XnandC|,y,H 


5.5 






V 


10mA 


OV 




10mA 














Yn 


5.5 






V 


OV 


10mA 


















EiNH&CiMi, through C|N5 


5.5 






V 






10mA 




10mA 










4 


Power/Current Consumption 






400/ 
76.2 


600/ 
114.1 


mW/ 
mA 


















11 



A = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 




OUTPUT 




NOTES 


INPUT TERMINALS 


TERMINALS 


MIN. 


TYP. 


MAX. 


UNITS 


Xn 


Y„ 


C|N 


C|NH 


^INH 


Cp 


Cq 


Cr 


*n 


Propagation Delay 






























Xn- Yn and C^^ to Cr 




14 


20 


ns 




















12 


Xp and Yn to Cp and Cq 




14 


20 


ns 




















12 


Xn and Y„ to f„ 




24 


33 


ns 




















12 


C,N to f„ 




14 


22 


ns 




















12 


Output Short Circuit Current 






























fp, Cq and Cr 


-20 




-70 


mA 


5.0 


5.0 


5.0 


5.0 


5.0 




OV 


OV 


OV 


10, 11 


Cp 


-30 




-90 


mA 


OV 










OV 








10,11 



NOTES: 

1. Output source current is supplied through a resistor to 
ground. 

2. Output sinl< current is supplied through a resistor to '^qq- 

3. When testing for separate C|(yj inputs, tie the remaining 
C||^ Inputs to VjjQ. 

4. When testing for separate Cj^yj inputs, tie the remaining 



5. 



'IN 



inputs to ground. 



Keep unused inputs tied to V^^ unless otherwise specified. 
All voltage measurements are referenced to 
the ground terminal. 



8. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

9. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

10. Not more than one output should be shorted at a time. 

11. VcQ = 5.25V. 

12. Refer to AC test figure and waveforms. 



7. Positive current flow is defined as into the terminal referenced. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8260 



SCHEMATIC DIAGRAM 



8260-4 BIT ADDER 

Vq^ = Pin 24 

GND = Pin 12 

All inputs have clamp diodes. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8260 



MODE OF OPERATION 











INPUTS 


Least Significant 
C||\| Inputs to be * 


CONTROLS 


f 






C|NH E|NH 


Xfi' Yn 








2n 


Add 


T 





1 


-- 


Not Used 





1 


XnYn 
+XnYn 


Coincidence 





1 1 


XnYn 


AND 


Xn' Yn 


1 





2n 


Add 






1 


1 





Not Used 


1 


1 


XnYn 
+XnYn 


Coincidence 


1 


1 1 


XpYn 


AND 




Least significant of a "Multiple Package" adder system. 





FUNCTIONAL BLOCK DIAGRAM 



c 


N C 


INh 


> 


< 


1 X 


2'» 

'1 


2 X 

> ( 


3> 

p ( 


3 '<4Y 

P 9 <i 


c 


MH 

3 




















































r " 
















LOOK-AHEAD 
CARRY TERM 


-©- 




^s>- 


TRANSFER TERM 
Xn'YnORXn-Yn 




An»B„ 








i 

fn 





TRUTH TABLES 











































C|NH = 1- 


































■►An 1 




C|MH 0- 




P" An 


i 












1 
















C|N 


Al 


Al 


Xl Y, 


A2 


A2 


X2 


Y2 


A3 


A3 


X? 


Y? 


A4 




E|NH 


Xn 


Yn 


Bn 





1 



1 









1 

1 














1 




1 

















1 



1 
















1 



1 



1 








/ 


^n 1 


^n 


fn 






) ( 




1 











1 1 


1 





1 


1 


1 





1 


1 


1 




1 












1 


1 


1 










1 
1 



1 




1 


1 
1 








1 




1 


1 
1 








1 




1 




1 ( 
1 





1 




1 

1 








1 














1 
1 


1 

1 1 


1 
1 


1 
1 


1 
1 




1 


1 
1 


1 
1 


1 

1 




1 


1 

1 


t 


I 






1 
1 


1 
1 


u 

1 




1 
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DIGITAL 8000 SERIES TTL/MSI ■ 8260 



AC TEST FIGURE AND WAVEFORMS 



INPUT AT BNC 





NOTE: Scope terminals to be < Vi" frSm Package Pins. 



in 





STEP 
NO. 


DELAY 
FROM-TO 


SWITCH POSITION 


WAVEFORM 
TYPE 


DRIVEN 
INPUTS 


OTHER INPUTS 


''l 


^1 


X, 


^2 


''a 


^3 


''a 


^4 


''in 


^inh 


''iNH 


1 


Xn to Cr 

or 
Xn to Cp 


2 


2 


1 


2 


1 


2 


1 


2 


1 


2 


2 


2 


A, B 
C, D 


2 


Yn to Cr 

or 
Yn to Cp 


2 


1 


2 


1 


2 


1 


2 


1 


2 


2 


2 


2 


A, B 
C, D 


3 


Xn.Yntofn 


2 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


A, B 


4 


CiNtoCR 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


A, B 


5 


CiNtofn 


2 


1 


2 


1 


2 


1 


2 


1 


2 


2 


2 


2 


CD 



I 
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DIGITAL 8000 SERIES TTL/MSI ■ 8260 



TYPICAL APPLICATIONS 

The 8260 contains the control logic necessary to allow operation 
as a general purpose arithmetic logic device. Below, the internal 
carries are inhibited to effect Excluslve-NOR or coincidence 
operation. The 8260 may also be operated as four independent 



AND gates to implement masking and similar requirements of 
micro-programming. 

The Ripple Adder System Is the simplest but also the slowest appli- 
cation of the 8260. The typical total addition time (input to sum 
output for 12-bit ripple adder is 42nsJ. 



FOUR-BIT COMPARATOR 



Vcc *1 ^1 *2 ^2 A3 B3 A4 B4 

n U TT IT 



'1 '2 '3 '4 



RJPPLE ADDER SYSTEM 



<=IN 1 Cq 
TO 8260 




8260 
*^IN2 '^R 




<=IN1 

8260 
'^IN2 











*Tied to Vcc if Not-True Inputs Are Used, Otherwise to Ground. 



The Fast Adder System provides complete carry look-ahead addi- 
tion for words to 24 bits in length and is the fastest application of 



the 8260 units. The typical total addition time for a 24 bit fast 
adder is 42ns. 
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24-BIT FAST ADDER SYSTEM 



Xi Xj X3 X4 

y, Y, y, Y. 



''IN 1 H 

TO 8260 Cc 



'-IN 1 '^G 

C|N 2 8260 c 



1-G2 






^IN 1 

''IN 2 8260 



I 1 ""^ 



'•IN 1 

C|N 2 8260 



P1Q2P2Q3P3 

8261 Cg 



'•IN 1 

C|N 2 8260 

Cp6 



CqB 



P,G2P2Q3P3G4P4 



"Tied to Vcc '^ Not-True Inputs Are Used, Otherwise to Ground. 



TTTT 

f, f2 f3 U 
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FAST CARRY 
EXTENDER 



DESCRIPTION 

The 8261 Fast Carry Extender is a monolithic gate array 
designed specifically to be used in conjunction with the 
8260 Arithmetic Logic element. A 8260/8261 combination 
facilitates the implementation of the look-ahead technique 
in adder systems, thus considerably improving propagation 
times. The circuit structure of this array is of the familiar 
TTL type. 



A,F,W PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8261 



{12)1 (10) 



-==i-^ 




°4 0r 



Vcc -= (14) 
GND = (7) 
( ) = Denotes 
Pin Numbers for 
14 Pin Dual-in-Line 
Paclcage 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 













TEST CONDITIONS 








LII^ITC 














CHARACTERISTICS 








DRIVEN INPUTS 


OTHER INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


G^.B 


P 


GAfi 


P 


"1" Output Voltage 


2.6 


3.5 




V 


2.0V 








-800mA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 




4.75V 


4.75V 


9.6mA 


7 


"1" Input Current 






















G Input 






40 


mA 


4.5V 




A = 0V 








A and B Inputs 






40 


mA 


4.5V 




G, =0V 








P| Input 






40 


mA 




4.5V 




OV 






P2 Input 






80 


HA 




4.5V 




OV 






P'j Input 






120 


mA 




4.5V 




OV 






P^and Pg Inputs 






160 


mA 




4.5V 




OV 






"0" Input Current 






















G, A and B 






-1.6 


mA 


0.4 V 






5.25V 






P.| Input 






-1.6 


mA 




0.4V 


oy 


5.25V 






Pj Input 






-3.2 


mA 




0.4V 


ov 


5.25V 






P3 Input 






-4.8 


mA 




0.4V 


ov 


5.25V 






P4 and Pg Inputs 






-6.4 


mA 




0.4V 


ov 


5.25V 






Power/Current Consumption 




115/22 


158/30 


mW/mA 






5.25V 


OV 




10 


Input Voltage Rating 


5.5 






V 


iOmA 


10mA 


OV 


OV 







TA = 25°CandVcc = 5.0V 







LIMITS 




TEST CONDITIONS 






CHARACTERISTICS 






DRIVEN INPUTS 


OTHER INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


GAfi 


P 


G^.B 


P 


Turn-on Delay, t^p 
GtoCg 




16 


25 


ns 












8 


PtoCg 




13 


25 


ns 












8 


Turn-off Delay, t^^f 
GtoC^ 




16 


23 


ns 












8 


P to Cg 




9 


15 


ns 












8 


Output Short Circuit 
Current 


-20 




-70 


mA 


5.0V 


OV 






OV 


10 
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DIGITAL 8000 SERIES TTL/MSI ■ 8261 



1. All voltage and current measuremantt are referenced to the 
ground terminal. Input terminals not specifically referenced 
are tied to Vqq. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow Is defined as Into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level - "0". 

5. Precautionary measures should be taicen to ensure current 
limiting in accordance with Absolute IVIaximum Ratings 
should the isolation diodes become forward biased. 



6. Output source current Is supplied through a resistor to 
ground. 

7. Output sintc current is supplied through a resistor to ^qq. 

8. Refer to AC Test Figure. 

:9. Input "0" thresholds for P^ through Pg inputs are guaranteed 

to be 0.7 volts. 
10. Vcc = 5.25V. 



SCHEMATIC DIAGRAM 
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AC TEST FIGURE AND WAVEFORMS 




TEST TABLE 



PIN 
DESIGNATION 


INPUT 


WAVEFORM 


A 


B 


Q, 


Q2 


Q3 


Q4 


1*4 


1 


PULSE 


1 


1 


1 








A,B 


2 




PULSE 


1 


1 








3 




1 


PULSE 


1 








4 




1 


1 


PULSE 








5 




1 


1 


1 


PULSE 






6 




1 


1 


1 




PULSE 




7 


2 


2 


2 


2 


2 


2 


PULSE 


CD 






NOTES: 

A. Position 1 on all switches provides a logical "1". 
Position 2 on all switches provides a logical "0" 
when input signal Is not present. 

B. All measurements are made at 1 .5 volts level. 
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TYPICAL APPLICATION 









Ce 














°^ 




















P2 


8261 
G2 


Pi 


A 










Cg3 




























CP3 




Cg2 




CpZ 










Cgi 




O 


8260 






Cg 


8260 


Cg 

8260 


C|N1 
C|N2 






Cq 

Cr 


8260 


C|N1 
C|N5 


























"INZ 


cS, 








.^ 









16 BIT, T/\ ' 42ns, typical Fast Adder System (5 packages) 
•Tied to Vcc '^ not-true inputs are used, otherwise to ground. Unused 8261 pins should be tied to Vcc- 
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9-BIT PARITY GENERATOR 
AND CHECKER 



8262 



DESCRIPTION 

The 8262 9-lnput Parity Generator/Parity Checker is a 
versatile IVISI device commonly used to detect errors in data 
transmission or in data retrieval. Two outputs (EVEN and 
ODD) are provided for versatility. An INHIBIT input is 
provided to disable both outputs of the 8262. (A logic 1 on 
the INHIBIT input forces both outputs to a logic 0). 

LOGIC DIAGRAM 



A,F,W PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 



When used as a Parity Generator, the 8262 supplies a parity 
bit which is transmitted together with the data word. 

At the receiving end, the 8262 acts as a Parity Checker and 
indicates that data has been received correctly or that an 
error has been detected. 







EVEN OUTPUT 



pll>7:)li>^0 



ODD OUTPUT 

0(6) 



.o^^4> 



Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers for 

14-Pin Dual-in-Line Package 



LOGIC EQUATIONS: 
Odd = 

P^ e Pj ® Pg ® P4 © P5 ® Pg ® P7 ® Ps ® Pg 
Even = 

p, ® P2 ® P3 © P4 © Pg ® Pe ® P7 ® Ps ® Pg 



I 
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ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 




CHARACTERISTICS 


LIMITS 


TEST 
CONDITIONS 


INHIBIT 


OUTPUTS 
UNDER TEST 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA INPUT 
UNDER TEST 


"1" Output Voltage 


















Even 


2.6 


3.5 




V 


OV 


.8V 


-800mA 


6 


Odd 


2.6 


3.5 




V 


2.0V 


.8V 


-800mA 


6 


"0" Output Voltage 


















Even 






0.40 


V 


2.0V 


.8V 


16mA 


7 


Odd 






0.40 


V 


OV 


.8V 


16mA 


7 


"0" Input Current 


















Data Inputs 


-0.1 




-1.6 


mA 


0.4V 








Inhibit 


-0.1 




-3.2 


mA 




0.4V 






"1" Input Current 


















Data Inputs 






80 


mA 


4.5V 








Inhibit 






160 


mA 




4.5V 






Input Voltage Rating 


















Data Inputs 


5.5 






V 


10mA 








Inhibit 


5.5 






V 




10mA 






Power/Current Consumption 




300/57 


370/70 


mW/mA 








9 


Output Short Circuit Current 


















Even 


-20 




-70 


mA 


OV 


OV 


OV 


9,10 


Odd 


-20 




-70 


mA 


4.5V 


OV 


OV 


9,10 



Ta = 25° C and Vqq = 5.0V 





LIMITS 




TEST 
CONDITIONS 








CHARACTERISTICS 








INHIBIT 


OUTPUTS 
UNDER TEST 


NOTES 














MIN. 


TYP. 


MAX. 


UNITS 


UNDER TEST 








Turn-On Times 


















P.J - Pg to Even 




35 


50 


ns 


Pulse 






8 


P^ - P3 to Odd 




30 


45 


ns 


Pulse 






8 


Pg to Even 




20 


35 


ns 


Pulse 






8 


Pg to Odd 




15 


30 


ns 


Pulse 






8 


Inhibit to Even 




8 


15 


ns 




Pulse 




8 


Inhibit to Odd 




8 


15 


ns 




Pulse 




8 


Turn-Off Times 


















P^ - P3 to Even 




38 


55 


ns 


Pulse 






8 


P^ - Pg to Odd 




32 


45 


ns 


Pulse 






8 


Pg to Even 




23 


40 


ns 


Pulse 






8 


Pg to Odd 




20 


35 


ns 


Pulse 






8 


Inhibit to Even 




10 


18 


ns 




Pulse 




8 


Inhibit to Odd 




10 


18 


ns 




Pulse 




8 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are talcen with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic: "UP" Level - "1", "DOWN" Level = "0". 

6. Precautionary measures should be talcen to ensure currant 
limiting in accordance with Absolute Maximum Ratings should 
the isolation diodes become 'forward biased. 
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6. Output source current is supplied through a resistor to ground. 

7. Output sinic current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figure, 

9. Vcc - 5.2B volts. 

10. Not more than one output should be shorted at a time. 
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SCHEMATIC DIAGRAM 




■ 
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AC TEST FIGURE AND WAVEFORMS 



8262 PARITY GENERATOR-CHECKER 




SCOPE 

O 



IN916 
-\^ NVN^ 2.« 



I 



r 



SCOPE 
Q 



iNgi6 

— 1^ VA 2.6V 



I 



T 



PULSE REQUIREMENTS 

[«- 60ni — iH 



2.6V - 
INPUT 1.BV - 



WAVEFORM 1 1.5V - 



WAVEFORM 2 1.BV ■ 




TRUTH TABLE 



MEASURE 
DELAY FROM 


SWITCH POSITION 


WAVEFORM 


INH 


P8 


Pg 


EVEN 


ODD 


Ps to ODD 
Pg to ODD 
Ps to EVEN 
Pg to EVEN 
INHtoEVEN 


1 
1 
1 
1 
2 


2 

1 
2 
1 
1 


1 

2 
1 
2 
1 


2 
1 
2 


1 
2 



TYPICAL APPLICATIONS 





















































8-BIT 
DATA 
SOURCE 




B-BIT 
.DATA 
RECEIVER 


•Output can be conditioned for odd or 
even parity. 

An "even parity bit" checlcing code has 
a parity b<t such that the sum of the 1's 
in the data word oius the parity bit is 


^ 


, 


, 






' 




' 














' 


















, 










-H 












, 












"* 














■ 




















































































1— 


Si 

•"3 

N 8262 

""a 

^7 
"■9 


1— 


p* 8262 


always an even number. 

OUTPUT* A_ /-_j-i 1^. •-•.*.. -1 1.-. 1. 1 


















































in the data word plus the parity bit is 
always an odd number. 


















CONTROL 









" 






nUTDIITD/tDITVDIT* 






















PARITY 
GENERATOR 


















P 


ARITV CHECKE 


R 







3-56 



signctics 



3-INPUT, 4-BIT DIGITAL 
MULTIPLEXER 



N,F,Q PACKAGES 



DIGITAL 8000 SERIES TTL/MSi 



8263 
8264 



DESCRIPTION 

The 8263/8264 3-lnput, 4-Bit Multiplexer is a gating array 
whose function is analogous to that of a 4-pole, 3-position 
switch. Four bits of digital data are selected from one of 
three inputs. A 2-bit channel-selection code determines 
which input is to be active. 

The Data Coniplement input controls the conditional 
complement circuit at the Multiplexer output to effect 
either inverting or non-inverting data flow. 
The 8263 employs active output structures to effect 
minimum delays: the 8264 utilizes bare collector outputs 
for expansion of input terms. 

The 8264 may be expanded by connecting its outputs to 
the outputs of another 8264. Provision is made for use of a 
3-bit code to determine which Multiplexer is selected; thus, 

LOGIC DIAGRAMS 



eight Multiplexers may be commoned to effect a 4-pole, 
24-position switch. 

TRUTH TABLE 



Data 


Channel 








Input 


Select 


Data 


Output Enable 


Data 


AnBnCn 


So Si 


Complement 


(8264) 


Outputs 


An X X 


1 1 







An 


X Bn X 


1 







Bn 


X x Cn 


1 







Cn 


X X X 













An X X 


1 1 


1 




An 


X Bn X 


1 


1 




Sn 


X X Cn 


1 


1 




Cn 


XXX 





1 




1 


XXX 


X X 


X 





1 



Either State 



I 



8263 (ACTIVE PULL-UP) 



- DATA INPUTS - 



(15) I 

*o — t — r>o- 

I6NT t^ 



Vcc = <24) 
GND - (12) 
( ) = Denotes Pin Numbers 



8264 (OPEN COLLECTOR) 



(15) 
DATA 
COMPLEMENT 



tsi^ 




Vcc = (24) 
GND = (12) 
( ) = Denotes Pin Numbers 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


A„ 


Bn 


Cn 


So 


Si 


DATA 
COMP 


OUTPUT 
ENABLE 


OUTPUTS 


"1" Output Voltage (8263) 


2.6 


3.5 




V 


2.0V 


2.0V 


2.0V 


2.0V 


2.0V 


0.8V 




-800mA 


6 


"1" Output Leakage Current 




























(8264) 






200 


mA 


2.0V 


2.0V 


2.0V 


2.0V 


2.0V 


0.8V 


2.0V 




8 


"0" Output Voltage (8263) 






0.4 


V 


0.8V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 




9.6mA 


7 


"0" Output Voltage (8264) 






0.4 


V 


0.8V 














16.0mA 


7 


"0" Input Current 




























An 


-0.1 




-1.6 


mA 


0.4V 


















Bn 


-0.1 




-1.6 


mA 




0.4V 




0.4V 












Cn 


-0.1 




-1.6 


mA 






0.4V 




0.4V 










OE,DC 


-0.1 




-1.6 


mA 












0.4V 


0.4V 






Sq'Si 


-0.1 




-3.2 


mA 








0.4V 


0.4V 










"1" Input Current 




























An 






40 


mA 


4.5V 






OV 


OV 










Bn 






40 


mA 




4.5V 






OV 










Cn 






40 


mA 






4.5V 


OV 












OE, DC 






40 


mA 












4.5V 


4.5V 






Sq-Si 






80 


ma 








4.5V 


4.5V 











Ta = 25° C and Vqc = 


5.0V 


























CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


An 


Bn 


Cn 


So 


Si 


DATA 
COMP 


OUTPUT 
ENABLE 


OUTPUTS 


Propagation Delay (8263) 




























An « fn 




17 


26 


ns 


















10 


So,Sitof„ 




25 


36 


ns 


















10 


DC to f ^ 




17 


26 


ns 


















10 


Propagation Delay (8264) 




























An « f„ 




25 


36 


ns 


















10 


Sq, S, to f„ 




25 


36 


ns 


















10 


DC to f„ 




20 


30 


ns 


















10 


OE to f^ 




20 


30 


ns 


















10 


Input Voltage Rating 




























An 


5.5 






V 


10mA 






OV 


OV 










Bn 


5.5 






V 




10mA 






OV 










Cn 


5.5 






V 






10mA 


OV 












So 


5.5 






V 








10mA 












Si 


5.5 






V 










10mA 










DC 


5.5 






V 












10mA 








OE 


5.5 






V 














10mA 






Output Short Circuit Current 

(82S63) 
Power/Current Consumption 


-20 




-70 


mA 
















OV 


9, 11 
9 


(8263) 




378/ 
72 


420/ 
80 


mW/ 
mA 








OV 












(8264) 




400/ 
76 


475/ 
90.4 


mW/ 
mA 








OV 













All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic Definition: 
"UP" Level - "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Output source currant is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Connect an external Ik ±1% resistor from Vqq to the output 
for this test. 

9. \/qq = 5.25V. 

10. Refer to AC test figure. 

1 1. Not more than one output should be shorted at a time. 



7. 
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SCHEMATIC DIAGRAMS 



8263 




DATA 
COMP 
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SCHEMATIC DIAGRAMS (Cont'd) 




5 ? 5 




8264 



B3A3C3 





=W '- 



BjAjCj ^3 






BflAoCo 






Jk. 








^ 




j\ 




1 I 



y^ 




>^w^ 



>^«^ 



>^AA^ 



<" 



<"' 



<"" 



i 



<"• 
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AC TESTING 



Step 
No. 


Delay 
From-To 


Switching Positions 


Waveform 
Types 


Driven 
Inputs 


Other Inputs 


Ao 


Bo 


Co 


Al 


Bl 


Cl 


A2 


B2 C2 A3 B3 C3 


OE OE OE So 


Si 


DC 


1 


An to f n 


2 


2 


1 


1 


2 


1 


1 


2 


112 11 


1111 


1 


1 


C, D 


2 


So to f n 


2 


3 


1 


1 


3 


1 


1 


3 


113 11 


1112 


1 


1 


A, B 


3 


So to f n 


2 


1 


3 


1 


1 


3 


1 


1 


3 113 1 


1112 


1 


1 


C, D 


4 


Si to f n 


2 


1 


1 


3= 


1 


1 


3 


1 


13 113 


1111 


2 


1 


C,D 


5 


DC to f n 


2 


1 


1 


1 


1 


1 


1 


1 


11111 


1111 


1 


2 


C, D 


6 


OEn to fn 


2 


1 


1 


1 


1 


1 


1 


1 


11111 


* » 1 


1 


1 


C, D 



NOTE: Step number 6 is for 8264 only. 



• Test one input at a time - others remain at "1 ' 



AC TEST FIGURE AND WAVEFORMS 





>• * » •}^— WV— O 2.6V 



T 



IN 916 

ison 



I 



■r 



NOTE: 

1. Scope terminals to be < V/a" from 
pacl<a9e pins. 

2. Position 1 on switch provides a logical "1". 



Position 2 on switch provides pulse. 
Position 3 on switch provides a logical "0" 

3. All measurements are made at 1.5V level. 

4. Sea truth table for logical conditions. 



NON-INVERTING PATHS 



INPUT AT BNC 










"^^\:1!1 




tf- tf Ons 
Amplitude •> 2.6V 
PW - 200n8 
PRR - 1MHz 



INVERTING PATHS 
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TYPICAL APPLICATIONS 

An approach to expanding the 8264 (bare collector out- 
put) is shown in Figure 1. The idea is to use common 
collectors with external pull-up resistors (one resistor for 
each of the four outputs) and make use of the output 
enable code. 

As can be seen, the channel select lines are tied common, 
while a different enable code would be used to select a 
particular 8264. All non-selected 8264's have their outputs 
in the logic "1" condition, thus allowing the selected 
multiplexer to predominate. 



Figure 2 illustrates a typical example using the 8263 (totem 
pole output) along with the 8281 (4-bit binary counter) and 
the 8270/71 (4-bit shift register), to implement a variable 
modulus counter. The 8270's act as a 3-register memory. 
The outputs of the 8270's are fed to the corresponding 
inputs of the 8263. Now there are three different pre- 
settable 4-bit words that can be chosen by the 8264. By 
alternating the channel select codes, the 8281 counter is 
preset with one of three words and produces an output 
whose repetition rate is dependent on the inputs from the 
multiplexer. 



EXPANDING THE 8264 



OUTPUT ENABLE 



i i^l 



FIGURE 1 
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VARIABLE MODULUS COUNTER 



HIT 



VARIABLE FREQUENCY OUTPUT 



CHANNEL /o- 
SELECT "^^t^ 



TO INPUTS OF 8263 



HQ «i «2 "3 



SI 



Bn Bi Pm B<5 



P 



11 



FIGURE 2 



signotiEs 



2-INPUT, 4-BIT DIGITAL 
MULTIPLEXER 



DESCRIPTION 

The 8266/8267 2-lnput. 4-Bit Digital Multiplexer is a 
monolithic array utilizing familiar TTL circuit structures. 
The 8267 features a bare-collector output to allow ex- 
pansion with other devices. 

The multiplexer is intended for use at the inputs to adders, 
registers and in other parallel data handling applications. 

The multiplexer is able to choose from two different input 
sources, each containing 4 bits: A = (Aq, A'J, A2, A3), 
B = (Bq, Bi, B2, B3). The selection is controlled by the 
input So, while the second control input, Si, is held at 
zero. 

For conditional complementing, the two inputs (An, Bn) 
are tied together to form the function TRUE/COMPLE- 
MENT, which is needed in conjunction with added elements 
to perform ADDITION/SUBTRACTION. Further, the in- 
hibit state So = Si =1 can be used to facilitate transfer 
operations in an arithmetic section. 

LOGIC DIAGRAM 



Aj Bo Al B, A2 B2 A3 B3 

P 0000 09 

(1) [(2) (6) I (5) (10)T(11| (1S)T(U) 




Vcc - <>*1 ^i> 

GND = (7) 

( ) = Denotes Pin Numbers 



TRUTH TABLE 



SELECT LINES 


OUTPUTS 


So 


Si 


fn {0, 1,2,3) 




1 

1 




1 



1 


Bn 

Bn 

Sn 

1 



B,F,W PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 

SCHEMATIC DIAGRAM 



8266 
8267 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 












NOTES 




MIN. 


TYP, 


MAX. 


UNITS 


An 


Bn 


So 


Si 


OUTPUTS 




"1" Output Voltage (8266) 


2.6 


3.5 




V 


0.8V 


2.0V 


0.8V 


0.8V 


SOOnA 


7 


"0" Output Voltage 






0.40 


V 


2.0 V 


2.0V 


2.0V 


0.8V 


16mA 


8 


"1" Output Leakage Current (8267) 






25 


mA 


0.6V 


2.0V 


2.0V 


0.8V 




10 


"0" Input Current 






















An- Bn 


-0.1 




-1.6 


mA 


0.4V 


0.4V 


OV 


OV 






Sq. Si 


-0.1 




-1.6 


mA 






0.4V 


0.4V 






"1" Input Current 






















An.Bn 






40 


mA 


4.5V 


4.5V 




2.0V 






Sq, Si 






40 


HA 






4.5V 


4.5V 






Input Voltage Rating 






















So, A„, B„ 


5.5 






V 


10mA 


10mA 


10mA 


2.0V 






Si 


5.5 






V 






2.0V 


10mA 






Output Short Circuit 






















Current (8266) 


-20 




-70 


mA 










OV 


11, 12 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 






















MIN. 


TYP. 


MAX. 


UNITS 


A„ 


Bn 


Sq 


Si 


OUTPUTS 




Propagation Delay (8266) 






















$0 to f^ (short path) 




18 


28 


ns 












9 


Sotof„ (long path) 




20 


30 


ns 












9 


An to fn 




13 


20 


ns 












9 


Bn- Si to f^ 




14 


25 


ns 












9 


Propagation Delay (8267) 






















So to f n 




27 


36 


ns 












9 


An to fn 




15 


20 


ns 












9 


Bn- Si to fn 




21 


28 


ns 












9 


So to f „ (short path) 




18 


28 


ns 












9 


Power/Current Consumption 




200/ 
38.1 


275/ 
52.4 


mW/ 
mA 


4.5V 


OV 


4.5V 


OV 




12 



NOTES: 
1. All voltage measuremenlis are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



2. 



5. 



6. Measurements apply to each gate element independently, 

7. Output source current is supplied through a resistor to 
ground. 

8. Output sink current Is supplied through a resistor to V^q. 

9. Refer to AC Test Figure. 

10. Connect an external Ik +1% resistor from Vqq to the output 
for this test, 

11. Not more than one output should be shorted at a time. 

12. V(,Q - 5.25 volts. 
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AC TEST FIGURE AND WAVEFORMS 



% 8266/67 



A„, B„, So or S, PER WAVE FORM 




So Si 





8266 


8267 


R1 


oo 


330« 


"2 


84.5n 


470n 



NON-INVERTING PATHS 



INPUT AT BNC 




^ 



1.6V- 


-/ 


•off 


_ 




IN 






OUT 




-1.BV 



tr " tf < 5n8 
Amplitude - 2.6V 
, pw - 200ns 
PRR - 1MHz 



INVERTING PATHS 



1.BV— A 


V 






-» 


«off 


1*- 




OUT 


/- 


1.BV 



■ 
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TYPICAL APPLICATIONS 




,V4 X4 Y3 X3 Y2 X2 V, X, 

r. 8260 



1 I I r 

S7 Sg S5 S4 



Y4 X4 X3 Y3 

'•G 



1 I I r 

S3 $2 S, So 



The 8266 can be used in coniunction with the 8260 (Look-Ahead Carry Adder) to form an adder-subtractor. 
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signatiES 



GATED FULL ADDER 



A,F,W PACKAGES 



8268 



DESCRIPTION 

The 8268 is a single-bit full adder with gated true^and com- 
plementary inputs, complementary sum (S and 1,) outputs 
and an inverted carry output. By taking advantage of the 
unique true or inverted inputs and true or inverted outputs, 
parallel addition speed is greatly enhanced (by eliminating 
unnecessary inversions). 

The device is designed for medium speed parallel and serial 
adder systems. 

LOGIC DIAGRAM 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE (See Notes 1 , 2 and 3) 














C|N 


Y 


X 




s 


s 




COUT 











1 





1 










1 


1 


1 












1 





1 


1 












1 


1 








1 






1 








1 


1 









1 





1 








1 






1 


1 











1 






1 


1 


1 





1 







NOTES: 




1. X= X- Xg; Y = Y 


•Yc 




where X = Xi • Yj 


; Y = YiY2 


2. When X or Y are used as inputs, X-j and 


X2 or Y-i and Y2 


respectively nnust be tied to GND. 




3. When Xi and X2 or Yi and Y2 are used as Inputs, X or Y 


respectively must be left open or used to perforrn the WIRED- 


AND function. 





ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 


TEST CONDITIONS 


NOTES 


CHARACTERISTICS 
































MIN. 


TYP. 


MAX. 


UNITS 


Xl 


X2 


X 


Xc 


/1 


Yz 


Y 


Yc 


C|N 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 


0.8V 


0.8V 


2.0V 


0.8V 


-500/uA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 


16mA 


7 


"0" Input Current 
































Xi 


-0.1 




-1.6 


mA 


0.4V 


4.5V 




















X2 


-0.1 




-1.6 


mA 


4.5V 


0.4V 




















X 


-0.1 




-2.6 


mA 


0.0V 


O.OV 


0.4V 


4.5V 
















Xc 


-0.1 




-1.6 


mA 


O.OV 


O.OV 




0.4V 
















Yl 


-0.1 




-1.6 


mA 










0.4V 


4.5V 












^2 


-0.1 




-1.6 


mA 










4.5V 


0.4V 












Y 


-0.1 




-2.6 


mA 










O.OV 


O.OV 


0.4V 


4.5V 








Yc 


-0.1 




-1.6 


mA 










O.OV 


O.OV 




0.4V 








^IN 


-0.1 




-8.0 


mA 


















0.4V 






"1" Input Current 
































Xl 






40 


mA 


4.5V 






















X2 






40 


M 


O.OV 






















Xc 






40 


mA 






O.OV 


4.5V 
















Yl 






40 


mA 










4.5V 


4.5V 












Y2 






40 


mA 










O.OV 


0.4V 












Yc 






40 


HA 














O.OV 


4.5V 








^IN 






160 


mA 


O.OV 


O.OV 






O.OV 


O.OV 






4.5V 






Input Voltage Rating 






























12 


Xl 


5.5 






V 


10mA 


O.OV 




















X2 


5.5 






V 


O.OV 


10mA 




















Xc 


5.5 






V 






O.OV 


10mA 
















Yl 


5.5 






V 










10mA 


O.OV 












V2 


5.5 






V 










O.OV 


10mA 












C,N 


5.5 






V 














O.OV 


10mA 








5.5 






V 


















10mA 
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Ta = 25° C and Vqc = 5.0V 







LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 












NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Xl 


X2 


X 


\ 


Yl 


Y2 


Y 


Yc 


C|N 


OUTPUTS 


Power/Current 




152/ 


185/ 


mW/ 






















11 


Consumption 




29 


35 


nnA 
























Output Short 
































Circuit Current (£) 


-18 




-57 


mA 


o.ov 


o.ov 






o.ov 


O.OV 


O.OV 




2.0V 


O.OV 


10, 11 


Output Short 
































Circuit Current (£) 


-18 




-57 


mA 


o.ov 


o.ov 






o.ov 


o.ov 






O.OV 


o.ov 


10, 11 


Output Short 
































Circuit Current (Cq^^) 


-18 




-70 


mA 


o.ov 


o.ov 






o.ov 


O.ov 






O.OV 


o.ov 


10, 11 


Vd ^ ^in *o 5out 
tpd Cjn to^out 
tpd1 YgtoCout 




8 
8 
20 


13 
13 
25 


ns 
ns 
ns 






















8 
8 
8 


tpdOYctoCo^,t 
tpdIXctoS 




20 
35 


25 

45 


ns 
ns 






















8 
8 


tpjOX^toE 




35 


45 


ns 






















8 


»pd1Ycto£ 
tpdOYgtoS 
tpdXi,X2toX 




25 
25 
30 


35 
35 
40 


ns 
ns 
ns 






















8 
8 
8,9 


tpdOXi,X2,toX 
tpd1Yi,Y2,toY 
tpdOYi,Y2,to7 




15 
30 
15 


20 
40 
20 


ns 
ns 
ns 






















8,9 
8,9 
8,9 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be talcen to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to ground. 

7. Output sink current is supplied through a resistor to Vqq 

AC TEST FIGURE AND WAVE FORMS 



8. Refer to AC Test Figure. 

9. This test is a measure of the required worst-case data set-up time. 

10. Not more than one output should be shorted at a time. 

11. Vj,(,-5.25 volts. 

12. The total time required to perform the ADD function may be 

i determined by summing the delays from Xi, X2 to X or Y, Yjto 
Y with the delay from Xg or Yc to £ or S. 



SEE 
TEST 
TABLE 



Xc 



'•OUT 
7 



J 



-o 

„OPEN 



JH< 



1N916 84.5n 
+<J-^VS^^-0 2.6V 



GENERATOR ' 7^™* *°*A I 
OUTPUT 1/60% S0%\| 

10%/l-" PW — ».\lO% 



INPUT B V1.BV 



5 
"if 



iNBie 84.sn 

M— VVV-02.6V 



1N916 lean 

■M— V*A— 02.6V 



I 

i/ 
INPUT A /l.5V 

ouTPUT y^. 



rl.SV 
~*^ !-.«- tpdO 
rl.BV 



NOTES: 

1 . Perform test in accordance with test table. 

2. Each output Is tested separately. 

3. Voltage values are with respect to network GND terminal. 

4. The generator has the following characteristics: 



5. Inputs and outputs not otherwise specified are open. 

6. Capacitance shown include probe and jig capacitance. 

7. All resistances are In ohms. 
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ISCHEMATIC DIAGRAM 



C|NO- 











-t °^ 



TEST TABLE (See Note 5) 



TEST NO. 




OUTPUTS 


APPLY 


APPLY 


APPLY 


APPLY 


APPLY 


UNDER TEST 


INPUT A TO 


INPUT B TO 


+2.6V TO 


GNDTO 


OUTPUT LOADING TO 


1 


^out 


None 


Cin 


None 


Yl 


C^out 


2 


^out 


None 


Cin 


None 


Yl 


Cout 


3 


Cout 


Yc 


None 


Cin 


Xl,Yi 


^out 


4 


^out 


Yc 


None 


Cin 


Xl,Yi 


Cout 

s 
2 


5 


2 


Xc 


None 


Cin 


Xl,Yi 














Cout 

S 


6 


S 


Xc 


None 


Cin 


Xl,Yi 


2 
^out 


7 


S 


Yc 


None 


Cin 


Yl 


£ 


8 


L 


Yc 


None 


Cin 


Yl 


2 


9 


5? 


None 


Xl 


X2 


None 


5?(CL = 15pF) 


10 


5f 


None 


Xl 


X2 


None 


X(CL = 15pF) 


11 


7 


None 


Yl 


Y2 


None 


7(CL = 15pF) 


12 


7 


None 


Yl 


Y2 


None 


7 (CL = 15pF) 
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TYPICAL APPLICATIONS 



4-BIT SERIAL ADD/SUBTR ACTOR 



SUM/DIFFERENCE 



INHIBIT/ENABLE 
SUM CONTROL 

9 



SERIAL 
DATA O- 
INPUT 



SERIAL 
DATA o~ 
INPUT 



AUGEND/MINUEND 



-I IMSE 



MSB LSB 



ADDEND/SUBTRAHEND 



rrr 



is> 



±0^ 



adB/sub 

CONTROL 
add "0" 
SUB"1" 



fTTi 



L- MOST SIGNI FICANT BIT 
CARRY F/F 



L-CHIt^ 



N-BIT PARALLEL ADDER 



PARALLEL DATA INPUTS 



INPUT REGISTER X 
SERIAL DATA INPUT ' 
MODE CONTROL !' 



CLOCK O C 



TT ff 



-c: 



INPUT ^ 
CONTROL 



X2 8268 2 



X2 8268 S 



Y2 



MODE CONTROL 



PARALLEL DATA OUTPUTS 

A 

(o O o o> SERIAL 

DATA 
OUTPUT 



LOADAq Bq C|) Do 

SHIFT „„„ 

8270 



CLOCK o— c 
MODE CONTROL ! ?' 



xc 

X, s 

X2 8268 2 



XC ^ 

X, £ 

X2 8268 £ 



TO NEXT STAGE OR 
NO CONNECTION 



An Bn Cn Dn 



SHIFT 
LOAD 



"a °B °C °D 



TT 



PARALLEL DATA INPUTS 



NOTES: 

To expand storage register for serial/parallel operation, connect Dg to DgOf next stage and common the mode control lines and the clock line 

of the first stage to their respective second stage equivalents. 

•NOTE: 

To expand output register for parallel outputs common clock, shift and load lines with their respective counterparts. For serial data output, 

also connect Dq of first register to Dg of next register. 
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4-BIT COMPARATOR 



DESCRIPTION 

The 8269, a 4 BIT COMPARATOR, is an array of gates 
designed to perform the numerical comparison of two 
four-bit binary numbers. The outputs indicate whether the 
two numbers are equal in value, or which number is the 
greater. The 8269 is a functional and pin-for-pin 
replacement for the DM8200. 

LOGIC DIAGRAM 



A,F,W PACKAGE 

DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8269 



INPUT 


OUTPUT 


An 




Bn 


STROBE 


X Y 


A 


> 


B 





1 


A 


< 


B 





1 


A 


= 


8 





1 1 


A 


f 


8 


1 


















no, 




|— N ^~> 1 S 




HI>i 


LJ 


— 


j^ 




111) 


, ^ 


A30— i 

(121 

Aao 

1131 

B4O 1 

111 

B3O i—f- 

121 L 






T-LJ°~" 











1 v_ 


r-\—)° 


1 


^D-^ 


— — ^°~s 


-LJ^ 








-] i 


STROBE Q 


-1 — V- 








i_J°^ 


1 






=Ch 


T>-= 




rx: ^ 


, 


--0— 








—^ — y^ 


k~v^ 


-1 — V)- 






— 1 J ... ^ — .1=" 1 


i_J°^ 




=0^ 


E ^ 


Vcc = <14) 


1 — V 




^ 1 




'|3I 1 


^n__/^ 








ID- 


s^ 




-y_j— 


■^ GND = (7) 








" 


( ) = Denotes Pin Numbers 


'S ■ l-J 









ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 







LIMITS 








CHARACTERISTICS 










TEST CONDITIONS 


NOTES 












MIIM. 


TYP. 


MAX. 


UNITS 






"1" Output Voltage 


2.6 


3,5 




V 


lo^jt =-800mA 


6 


"0" Output Voltage 




0.2 


0.4 


V 


lout= ■'6mA 


7 


"1" Input Current 






80 


mA 


Vin = 4.5V 




"0" Input Current 


-0.1 




-3.2 


mA 


Vin = 0.4V 




Power Consumption 






278/53 


mW/mA 


Vcc = 5.25V 




Short Circuit Output Current 


-18 




-55 


mA 


Vout = OV, Vcc = S-25V 


8 


Input Voltage Rating 


5.5 






V 


Ijn = 10mA 





Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Propagation Delay 

tpdl (Data Input to Output) 
tpdO (Data Input to Output) 
tpdl (Strobe to Output) 
tpdO (Strobe to Output) 






40 
30 
27 
18 


ns 
ns 
ns 
ns 


Test Figure 1 
Test Figure 1 
Test Figure 2 
Test Figure 2 
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NOTES: 

1. All voltage and capacitance measurements are referenced to the 
ground terminal. 

Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1","DOWN" Level = "0" 



Precautionary measures should be taken to ensure current limiting 

in accordance with Absolute Maximum Ratings should the isolation 

diodes become forward biased. 

Output source current is supplied through a resistor to ground. 

Output sink current is supplied through a resistor to Vf.p. 

Not more than one output should be shorted at a time. 



AC TEST FIGURE AND WAVEFORMS 



G 



I B, 



STROBE 



DIODES 
IN 916 




' '/ — k j- 



INPUT PULSE: 

f=1MHz 

PW= 100ns 

\ = tf = 10ns ±1ns 

AMP. = 3.0V 



FIGURE 1 




if \_/^^ V 



DIODES 
IN 916 




INPUT PULSE: 

INPUT A 

f-IMHz 

PW = 1 00ns 

t^ = tf - 1 0ns ± 1 ns 

AMP. = 3.0V 



STROBE INPUT 
f-IMHz 
thold = 0ns 



'set-up 



10ns 



tf •» tf = 1 0ns ± 1 ns 



FIGURE 2 
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4-BIT SHIFT REGISTERS 



A,F,W PACKAGES FOR 8270 
B,F,W PACKAGES FOR 8271 

DIGITAL 8000 SERIES TTL/MSI 



8270 
8271 



DESCRIPTION 

The 8270 is a 4-bit Shift Register with both serial and 
parallel data entry capability. 

The data input lines are single-ended true input data lines 
which condition their specific register bit location after an 
enabled clocking transition. Since data transfer is syn- 
chronous with clock, data may be transferred in any 
serial/parallel input/output relationship. 

The internal design uses level sensitive binaries which 
respond to the negative-going clock transition. A buffer 
clock driver has been included to minimize input clock 
loading. 

Mode control logic is available to determine three possible 
control states. These register states are serial shift right 
mode, parallel enter mode, and no change or hold mode. 
These states accomplish logical decoding for system control. 

LOGIC DIAGRAM 



The truth table for the control modes is shown below. 



For applications not requiring the hold mode, the load 
input may be tied high and the shift input used as the mode 
control. 

The 8271 provides a direct reset (Rq). and a Dout "ne in 
addition to the available outputs of the 8270 element. The 
fan-out specification for this output is the same as the true 
outputs of the 8270 element. 

TRUTH TABLE 



CONTROL STATE 


LOAD 


SHIFT 


Hold 

Parallel Entry 
Shift Right 
Shift Right 



1 

1 





1 
1 




(8270) 



Vcc = 

GND = 
( ) = 



(14) 
(7) 
Denotes Pin Numbers for 
14 pin Oual-in-Llne Package 



r 



r 




I 



r 



(8271) 



"°S— 1>- 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


LOAD 


SHIFT 


DATA 
INPUT 


CLOCK 


RESET 
8271 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


2.0V 


0.8V 


2.0V 


Pulse 


2.0 V 


-SOOiuA 


6 


"0" Output Voltage 






0.4 


V 


2.0V 


0.8V 


0.8V 


Pulse 


2.0V 


11.2mA 


7 


"0" Input Current 
























Load 


-0.1 




-1.2 


mA 


0.4V 














Shift 


-0.1 




-1.2 


mA 




0.4V 


0.4V 










Data Input 


-0.1 




-1.2 


mA 






0.4V 










Clock 


-0.1 




-1.2 


mA 








0.4V 








Reset (8271 only) 


-0.1 




-1.2 


mA 










OV 






"1" Input Current 
























Load 






40 


mA 


4.5V 














Shift 






40 


mA 




4.5V 












Data Input 






40 


mA 






4.5V 










Clock 






40 


mA 








4.5V 








Reset (8271 only) 






40 


mA 










4.5V 






Input Voltage Rating 
























(All Inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 







Ta = 25° C and Vqc = 5.0V 





LIMITS 


TEST CONDITIONS 


NOTES 


CHARACTERISTICS 
























MIN. 


TYP. 


MAX. 


UNITS 


LOAD 


SHIFT 


DATA 
INPUT 


CLOCK 


RESET 
8271 


OUTPUTS 




Power/Current Consumption 
























8270 Only 




168/32 


247/47 


mW/mA 














9 


8271 Only 




271/52 


344/65 


mW/mA 














9 


Turn-On Delay t^^ 
























All Binaries 




25 


40 


ns 














8 


Turn-Off Delay t^ff 
























All Binaries 




25 


40 


ns 














8 


Clock "1" Interval 


20 






ns 








2.0V 








Transfer Rate 


15 


22 




MHz 
















Shift Load Set-Up Time 




20 


30 


ns 
















Data Set-Up Time 




7 


15 


ns 

















NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive currentflow is defined as into tl^e terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level "0". 

5. Precautionary measures should be taken to ensure current 
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limiting in accordarKe with Absolute Maximum Rating 

should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 

Refer to AC Test Figure. 



'CC 



5.25 volts. 



DIGITAL 8000 SERIES TTL/MSI ■ 8270/71 



SCHEMATIC DIAGRAM 
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AC TEST FIGURES AND WAVEFORMS 



TURN ON/OFF AND TRANSFER RATE 

















OUT 

o o o o o 






















loon ^ 




LOAD 
RESET 
SHIFT 

Da Db c 


vcc 
C Od b 


A 
B 
C 
D 
S CLOCK 




-. 
















' 












' 


H. 












: 






: 




MOMENTARILY O 




* "J 




PUSH TO START 






J 












GND 


LOAD 
CIRCUITS 


[ 


























PULSE 




T* 




TY 






















NOTES: 
1- ton/ toff 




CLOCK / 1 
INPUT / 


1.5V/ 

'^ Ir ■ tf - 6ni 


OUTPUTS 


"^,,5V 




J^I.SV 


toff »- 


r^- 



TYPICAL LOAD CIRCUIT 



r 



2. Transfer rate & min clock "1" 
level: check that binary outputs 
are changing. 



cj£CKjF\_:fi_i\r 



FIGURE 1 



DATA SET-UP TIME 



Load see Figure 1 above. 





DATA INPUT 
OR PARALLEL 
DATA INPUT 



NOTES: 

1. Switch in position 1 to test serial data 
Input. 

2. Switch in position 2 to test parallel 
data input. 

Adjust data input or parallel input delays 
to test condition and verify output 
operation. 



FIGURE 2 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



SHIFT/LOAD SET-UP TIME 

Vcc-B.OV 

Q 



PULSE 

generator' 



□- 



^5on^5 



RESET 


Ao 


SHIFT 
LOAD 


Do 


CLOCK 

Da °b Dc 


Do 



X 



X X ^ V 

1^ L . 1 

— W \-m — «set(1l — ^ 



X. 



r 



'"■\. 



>^ 



X 



FIGURE 3 



NOTES: 

1. All resistor values are In ohms. 

2. All capacitance values are in picofarads and include |lg and 
probe capacitance. Capacitance as measured on Boonton 

TYPICAL APPLICATIONS 



Electronic Corporation Model 75A-S8 Capacitance Bridge or 
equivalent, f =■ 1 MHz, V^g = mV rms. 
3. All diodes are 1N916. 



SHIFT-RIGHT/SHIFT-LEFT/PARALLEL ENTRY SHIFT REGISTER 
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Afl 
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Pacl(age Count: 1-8270 
1-8233 
V'.-SHgO 
y2 -8H80 



3-77 



signntics 



10-BIT SERIAL-IN, PARALLEL-OUT 
SHIFT REGISTER 



DESCRIPTION 

The 8273, 10-Bit Shift Register is an array of binary ele- 
ments interconnected to perform the serial-in, parallel-out 
shift function. This device utilizes a common buffered reset 
and operates from either a positive or negative edge clock 
pulse. Clock 1 is triggered by a negative going clock pulse 
and Clock 2 is triggered by a positive going clock pulse. The 
unused clock input performs the inhibit function. The cir- 
cuit configuration is arranged as a single serial input register 
with ten true parallel outputs. 

LOGIC DIAGRAM 



B,F,W PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8273 



INPUT 




CLOCK 1 


CLOCK 2 


Q„ + 1 


RESET 


1 




Pulse 





1 



1 




Pulse 
1 




Pulse 



1 




1 




1 
Pulse 


Pulse 
1 



Q 







Pulse 


1 


Q 


1 







Pulse 


Q 










Pulse 


Q 



NOTE: The unused clock Input performs the INHIBIT function. 
RESET = 0» Q= 







Q, 02 Q3 Q4 Qj 


Q6 


a, 08 Q9 Q,o 






(11)9 (12)9 (13)9 (i'»)9 (15)9 


1)0 


2)(p (3)0 (419 (5)0 


(9) 


|S^ 
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110) 
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c 
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c 




c 




c 






1 




1 




1 




1 




1 




i 




1 




1 




1 


1 
















CLOCK 1 o| 


y^ 






Vcc = <16) 




(61 "— 








GND = (8) 

( ) = Denotes P 


n Numbers 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating 


Temperature And Voltage) 








LIMITS 


TEST CONDITIONS 






CHARACTERISTICS 


















OUTPUTS 


NOTES 




MIN. 


TYP. 


MAX. 


UNITS 


"D" INPUT 


CLOCK 1 


CLOCK 2 


RESET 






"1" Output Voltage 


2.6 


3.4 




V 


2.0V 


Pulse 


0.8V 




-500mA 


6 


"0" Output Voltage 




0.2 


0.4 


V 


0.8V 


Pulse 


0.8V 




9.6mA 


7 


"0" Input Current 






















"D" Input 


-0.1 




-1.6 


mA 


0.4V 












Clock 1 


-0.1 




-1.6 


mA 




0.4V 










Clock 2 


-0.1 




-1.6 


mA 






0.4V 








Reset 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















"D" Input 






40 


mA 


4.5V 












Clock 1 






40 


mA 




4.5V 










Clock 2 






40 


mA 






4.5V 








Reset 






40 


ma 








4.5V 






Input Voltage Rating (All Inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 
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Ta = 25° C and Vqc = 5.0V 







LIMITS 




TEST CONDITIONS 








CHARACTERISTICS 












OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"D" INPUT 


CLOCK 1 


CLOCK 2 


RESET 


Max. Data Transfer Rate 


25 


35 




MHz 














Turn-On Delay t^^ 






















Clock 1 to Output 




32 


40 


ns 






o.ov 


4.5V 




10 


Clock 2 to Output 




28 


40 


ns 








4.5V 




10 


Reset to Output 




35 


50 


ns 




4.5V 








10 


Turn-Off Delay t^^f 






















Clock 1 to Output 




25 


40 


ns 






o.ov 






10 


Clock 2 to Output 




19 


40 


ns 




4.5V 








10 


Clock Pulse Width 






















Clock 1 




16 


25 


ns 






o.ov 






10 


Clock 2 




12 


20 


ns 




4.5V 








10 


Set-UpTlme(tset-up) 






















Clock 1 






15 


ns 






o.ov 






10 


Clock 2 






10 


ns 




4.5V 








10 


Hold Time (tf,o,j|) 






















Clock 1 






15 


ns 






o.ov 






10 


Clock 2 






10 


ns 




4.5V 








10 


Power Consumption/Supply Current 




341/ 


540/ 
103 


mW 












8 


Short Circuit Output Current 


-20 


65 


-70 


mA 












8,9 


Input Voltage Rating 






















(All Inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 







I 



All voltage and capacitance measurements are referenced to 

the ground terminal. Terminals not specifically referenced are 

left electrically open. 

All measurements are taken with ground pin tied to zero 

volts. 

Positive current flow is defined as into the terminal referenced. 

Positive logic definition: "UP" Level = "1", "DOWN" Level 

■= "0". 

Precautionary measures should be taken to ensure current 



AC TEST FIGURE AND WAVEFORMS 



limiting In accordance with Absolute Maximum Ratings 
should the Isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to V^^q. 

8. Vjjj; = 5.25V. 

9. Not more than one output should be shorted at one time. 
10. See AC Test Figure. 




V IN 916 

LOAD I 

18pF-p < 5K 



NOTES: 

1, Unused clock 2 input must be grounded. 

2. input pulse characteristics 
CLOCK 

Amplitude - 3.0V 
tf = tf < Sns. 




"D" INPUT + I +■ 
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10-BIT PARALLEL-IN, SERIAL-OUT 
SHIFT REGISTER 



B,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8274 



DESCRIPTION 

The 8274 10-Bit Shift Register is an array of binary elements 
interconnected to perform the parallel-in, serial-out shift 
function. The circuit has ten parallel inputs and a single true 
serial output. The D-] input can also be used for serial entry. 
Two control inputs, Sq and Si, determine the operating 
mode of the shift register as shown in the Truth Table. A 
single buffered clock line connects all ten flip-flops which 
are activated on the high-to-low transition of the clock 
pulse. Guaranteed input clock frequency is 25MHz. With the 
exception of the Hold Mode, the control inputs may be 
changed when the clock is in either the high or low state 
without causing false triggering. The Hold Mode can be 
entered only when the clock is low. Applications for the 
8274 Shift Register include Parallel-to-Serial conversion, 

LOGIC DIAGRAM 



Modem Data Transmission, Pseudo-Random Code genera- 
tion and Modulo-N Frequency Division. 



TRUTH TABLE 



So 


Si 


OPERATING MODE 








Hold 





1 


Clear 


1 
1 




1 


Load 
Shift 



O [>0-p[>0- 



^i— [>>_j-0> 



CLOCK (^ 




■^D 



-^/^ 



-^j^ 




^ly 



-rO^ 



-^/^ 







6 "2 
PARALLEL DATA INPUTS 



SERIAL 

DATA 

OUTPUT 



Refer to Page3-1 1 for Pin Configuration 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Dn 


Sq 


Si 


CLOCK 


OUTPUTS 


"1" Output Voltage 


2.6 


3.4 




V 


2.0V 


2.0V 


2.0V 


Pulse 


-SOOjuA 


6 


"0" Output Voltage 




0.2 


0.4 


V 


0.8V 


2.0V 


2.0V 


Pulse 


16mA 


7 


"0" Input Current 






















Dn 


-0.2 




-1.2 


mA 


0.4V 












Sq and S.] 


-0.2 




-1.2 


mA 




0.4V 


0.4V 








Clock 


^0.2 




-1.6 


mA 








0.4V 






"1" Input Current 






















Dn 






40 


mA 


4.6V 












Sq and S-j 






40 


mA 




4.5V 


4.5V 








Clock 






40 


mA 








4.5V 
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Ta = 25° C and Vqc = 5.0V 







LIMITS 






TEST CONDITIONS 




CHARACTERISTICS 














NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Dn 


So 


Si 


CLOCK 


OUTPUT 


Data Transfer Rate 


25MHz 


30 




MHz 












10 


Turn-On Delay (Clock to Output) 




27 


40 


ns 












10 


Turn-Off Delay (Clock to Output) 




21 


40 


ns 












10 


Clock Pulse Width 




15 


20 


ns 












10 


Set-Up Time (t^etup) 




















10 


Dn 




16 


10 


ns 














Sq, s. 




16 


25 


ns 














Hold Time (tj^Qi^j) 






















Dp 




2 


15 


ns 














Sq'Si 




16 


25 


ns 














Power Consumption/Supply Current 




380/72 


567/108 


mW 


4.5V 


4.5V 


4.5V 


ov 




8 


Short Circuit Output Current 


-20 




-70 


mA 


2.0V 


2.0V 


2.0V 


Pulse 


o.ov 


8,9 


Input Voltage Rating 


5.5 






V 


10mA 













I 



NOTES: 

1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced 
are left electrically open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow isdefined as Into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 

AC TEST FIGURE AND WAVEFORMS 



limiting in accordance with Absolute IVIaximum Ratings 

should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 

Vcc = 5.25V. 

Not more than one output should be shorted at one time. 



10. See AC Test Figure. 



CLOCK 60% 



D, D2 D3 D4 D5 De D7 Dg D9 D,o 



TTTTTTTTTT 



18pF=: 5K< 



T 



Clock Pulse Characteristics 
Pulse Amplitude = 3.0V 
t^, tf < 10ns 
PW < 50ns 



/I l\ 

— ^ PW h"— 


r 


1 


1 




\\ 




— »" |.«— 'hold 


B0.| ] 


u 


1 1 
1 1 


-H 'setup U— 


1 

1 1 


1 1 
—1 ton p- 




1 

'off [-»- 


——\ !■•— 'hold 



^ f 
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QUAD BISTABLE LATCH 



B,F,W PACKAGE 



DIGITAL 8000 SERIES TTL/MSI 



8275 



DESCRIPTION 

The 8275 is a QUAD LATCH circuit designed to provide 
temporary storage of four bits of information. A common 
application is as a holding register between a counter and a 
display driver (such as the 8280 and 8T01 .) Separate enable 
lines to latches 1-2 and 3-4 allow individual control of each 

LOGIC DIAGRAM AND TRUTH TABLE 



pair of latches. Initially, data is transferred on the rising 
edge of the enable pulse. While the enable is high, output 
Q follows the data input. When the enable falls, the input 
data present at fall time is retained at the Q output. Both 
Q and Q are accessible. 

























(Each Latch) 








►-05 


ENABLE 


DATA 


Q 


Q 




K 




>1 


QO— < 


roCtT^^ 


TO 
^ OTHER 
LATCH 


^^r>>i 




^KDt 


jcy^^ 




1 
1 




1 

1 



1 


* 



1 




i 

ENA 
) Page 3-1 1 fpr 


1) i 

BLE DA 
Pin Conf 


1) 
TA 

Igu ration 




Refer t< 




'No Change. 











ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUT 


ENABLE 
INPUT 


OUTPUTS 


"1" Output Voltage (0,5) 
"0" Output Voltage (Q, S) 
"0" Input Current (Data) 
"0" input Current (Enable) 
"1" Input Current (Data) 
"1" Input Current (Enable) 


2.6 

-0.1 
-0.1 


3.5 


0.4 
-3.2 
-6.4 

80 
160 


V 

V 

mA 
mA 

ma 
mA 


0.4 V 
5.25V 
4.5V 
O.OV 


5.25V 
0.4V 
O.OV 
4.5V 


-800/iA 
16mA 


6, 11 

7, 11 



Ta = 25° C and VqC = 50V 






















LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 










NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUT 


ENABLE 
INPUT 


OUTPUTS 


^setup (1) at D input 




12 


20 


ns 








8,12 


Wup (0) at Input 




14 


20 


ns 








8, 12 


^liold (1)at D input 





15 




ns 








8, 13 


*iioid (0) at D input 





6 




ns 








8,13 


*pd (1 ) D to Q 




16 


30 


ns 








8 


^pd (0) D to Q 




14 


25 


ns 








8 


*pd (1) DtoQ 




24 


40 


ns 








8 


*pd (0) D to Q 




7 


15 


ns 








8 


*pd(1)EtoQ 




16 


30 


ns 








8 


^pd (0) E to Q 




12 


20 


ns 








8 


*pd (1) EtoQ 




16 


30 


ns 








8 


*pd (0) E to Q 




12 


20 


ns 








8 


Power Consumption/Supply Current 




205/39 


265/50 


nnW/mA 








11 


Input Voltage Rating (Data) 


5.5 






V 


10mA 


O.OV 






Input Voltage Rating (Enable) 


5.5 






V 


O.OV 


10mA 






Output Short Circuit Current 


-20 




-70 


mA 


O.OV 




O.OV 


9 
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NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive currentflow isdeflned as into the terminal referenced. 

4. Positive NAND Logic Definition: 

"UP" Level - "1", "DOWN" Level - "0". 

Precautionary measures should be tal<en to ensure current 

limiting In accordance vs/lth Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 



5. 



6. 



7. Output sink current is supplied through a resistor to Vq^^. 

8. Refer to AC Test Figure. 

^- Not more than one output should be shorted at a time. 

10. Inputs for output voltage test is per TRUTH TABLE with 
threshold levels of 0.8V for logical "0" and 2.0V for logical 
"1". 

11. Vgg = 5.25 volts. 

12. tgg^yp is defined as the time prior to the fall of the clock. 
IS- ■'hold '* defined as the time after the fall of the clock. 



SCHEMATIC DIAGRAM 




-OVcc 



4 — o5 



TO OTHER LATCH 






AC TEST FIGURE 



X 



T 



T 
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TSOpf 



E 
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AC TEST WAVEFORMS 



IU-ti 



— ^ |t--«o 



Vr 



D INPUT 1/ 1.6V 

10%/i-. «SETUP1- 



BV\l 



ENABLE 

INPUT 

(SEE NOTE E) 






r^*!l£l:°je=^«sETUPC 



/1 .6 



■Vqen 



-•holdo 



Vkd-q) - 

OUTPUT Q 



I /MX 90«Vl7 / \l / 

1/l.BV 1.6V\| ./l.BV \l.5V / 

■•A ' fei— / N L- 



-Vgen 



OUTPUT Q 
«pd(KD.Q)- 



-'pdl(E-Q) 



-•piHKD-Q) 

1 



*-•— VlWE-Q) 



\ 



> 



— ^ViKEav-— 

-'pilKD.Q)"-*!/ 



r 



-VoUT(l) 



-VoUT(O) 
VouT(0| 



-VoUT(OI 



-*p<10(E-Q) 



NOTES: 

1. The pulse generators 'have the following characteristics: V-g^ = 3V, t.| = tQ<10ns, and Z^^^ ^SOfi. For pulse generator A, t .j = 
IMS and PRR = 500kHz. For pulse generator B, tp2 = 500ns and Prr = 1MHz. Positions of D-input and enable input pulses are 
varied with respect to each other to verify setup and hold times. 

2. Each latch is tested separately. 

3. C, includes probe and jig capacitance. 

4. When measuring tp^jl (O-Q), tp^jO (D-Q), tp^O (D-Q), andtpjj'l(D-Q>, enable input must be h»ld at logical 1. 



TYPICAL APPLICATION 









- - - ■ ■ ■■• 


OUTPUT STROBING OF RIPPLE COUNTER TO ACHIEVE SYNCHRONOUS OUTPUT CHANGES 


CLOCK 








ONE SHOT 
















DATA STROBE 










(t- 100 ml 




















1 


■ 1 
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EN, EN2 










Da 


RIPPLE '^"T 






Do Qo 
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Db 


8280 n 

8281 ^OUT 
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°1 QUAD °1 
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Do 82B0/61 
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DquT 
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8-BIT SHIFT REGISTER 



PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY. 



DESCRIPTION 

The 8276 is a serial-in, serial-out 8-Bit Siiift Register 
composed of eight R-S master slave flip-flops. This shift 
register has input gating and an internal clock driver. In 
addition, a data transfer inhibit input is provided. 

Data Input and Data Enable are gated through inputs A and 
B. An internal inverter provides the complimentary inputs 
to the first bit of the shift register. All inputs are fully 
buffered. Complementary Q and Q outputs are provided. 



A,F PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8276 



The internal clock driver/inverter causes the 8276 to shift 
data to the output on the positive edge of the input clock 
pulse, making the shift register compatible with the 8825 
J-K Binary and the 8828 Dual D type Binary. The register 
is inhibited from shifting data when the Transfer Inhibit 
line is high. The inhibit function is achieved by preventing 
data transfer from master to slave sections of the register 
elements when the inhibit line is used. 



LOGIC DIAGRAMS AND TRUTH TABLES 



BIT NUMBER ONE 



BIT NUMBER TWO 




MASTER FLIP-FLOP NO. 1 



Vcc = <14) 
GND = (7) 
( ) = Denotes Pin Numbers 



SLAVE FLIP-FLOP NO. 1 



I I 

MASTER FLIP-FLOP NO. 2 SLAVE FLIP-FLOP NO. 2 



:E> 



(6) O- 

DATA 
INPUT- 



TRANSFER 
INHIBIT" 

'x o 




C I 
7T 



C I 

7 



=(14) 

GND=(7) 

( ) Denotes Pin Numbers 



tn 


tn+8 


A 
(Data Enable) 


B 
(Data Input) 


Q 














1 





1 








1 


1 


1 



*NOTE: These functions are interchangeable. 

* 'NOTE: Transfer Inhibit prevents transfer of 

data from master to slave. 



NOTES: 

tn = Bit time before clocl< pulse. 

tp^g = Bit time after 8 clock pulses. 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUTS 


CLOCK 


TRANS. 
INHIBIT 


OUTPUTS 


"1" Output Voltage Q 


2.6 






V 


2.0V 




0.8V 


-800mA 


6, 10 


"1" Output Voltage Q 


2.6 






V 


0.8V 




0.8V 


-800mA 


6,10 


"0" Output Voltage 






0.4 


V 


0.8V 




0.8V 


16mA 


7,10 


"0" Output Voltage Q 






0.4 


V 


2.0 V 




0.8V 


16mA 


7,10 


"0" Input Current 




















Data Input 


-0.1 




-1.6 


mA 


0.4V 










Clock Input 


-0.1 




-1.6 


mA 




0.4V 








Inhibit Input 


-0.1 




-1.6 


mA 






0.4V 






"1" Input Current 




















Data Inputs 






40 


mA 


4.5V 










Clock Input 






40 


mA 




4.5V 








Inhibit Input 






40 


mA 






4.5V 






Input Voltage Rating 


5.5 






V 


10mA 


10mA 


10mA 







Ta = 25° C and Vqc = 5.0V 





LIMITS 


TEST CONDITIONS 




CHARACTERISTICS 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUTS 


CLOCK 


TRANS. 
INHIBIT 


OUTPUTS 


NOTES 


Power/Current Consumption 




205/39 


340/65 


mW/mA 










11 


Transfer Rate 


15 


20 




MHz 












Turn-on Delay 




















(Clock to Output) 




22 


33 


ns 










8 


Turn-off Delay 




















(Clock to Output) 




22 


33 


ns 










8 


Clock Pulse Width 


25 






ns 












Set Up Time (Logical) 




















"0"at Aor B Input 


25 






ns 










8 


Set Up Time (Logical) 




















"1" at Aor B Input 


25 






ns 










8 


Output Short Circuit Current 


-18 




-55 


mA 








ov 


9,11 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
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should the isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to V^q. 

8. Refer to AC Test Figure. 

9. Not more than one output should be shorted at one time, 

10. Clock Input Is driven by a 1kHz square wave for at least 
8 cycles prior to measurements. 

11. Vj,(, = 5.25V. 
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AC TEST FIGURE AND WAVEFORMS 



'^ 



Vcc-B-OV 

_L_ 



IT 



T 



iNaie 84.6n 

— M '^^ P+2.6V 



90% 

CP B0% 

10%- 






•Setup 






•hold 



rl 



18pF > Ekn 



} 



1N916 84.5n 
-4^^— W\i 0+2.6V 



*OFF I " ' / 



60% tQN — U- 



'* 2Bn«" 



NOTES: 

1. Unused Input connected to 2.6V 

2. Input pulse charecterlstlcs: 

3. Setup time - 25ns 
Hold time - On» 

CLOCK: 

Amplitude = 3.0V 

tf - tf - 5ns max 

PRR " 15 MHz, Pulse width > 25ns at 50% points 



INPUT: 

Amplitude - 3.0V 

t|. » tf ~ 5ns max 

PRR - 7.5 MHz 

Pulse width - 26ns at 50% points 



TYPICAL INPUT/OUTPUT WAVEFORMS 



1 2 thru 7 8 9 thru 16 16 17 18 19 thru 23 24 26 26 27 

W-- nj[::jLfin:::jiJirL[in::jiJuijm 




....j — L 



NOTE: Input B is connected to 2.6V, Transfer Inhibit Connected to OV 
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DUAL 8-BIT SHIFT REGISTER 



PRODUCT AVAILABLE IN 0°C TO +75°C TEMP RANGE ONLY. 



B,F PACKAGES 



DESCRIPTION 

The 8277 is a dual 8-Bit Shift Register which provides the 
designer with sixteen (16) bits of serial storage operating at 
a typical shift rate of 20IViHz. Features of the 8277 are: 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8277 



1. TRUE and COMPLEMENT outputs are provided on each 
register's eighth bit. 

2. Positive edge triggering on clock input. 

3. SEPARATE CLOCK lines (pins 7 and 10) for each 8-bit 
register are provided as well as a COMMON CLOCK line 
(pin 9) for all sixteen storage bits. 

4. Common RESET (pin 1). 

5. AND-OR gating to the input of each 8-bit register is 
provided to accomplish the multiplex function. 

6. Direct replacement for 9328. 



Ds 


Do 


Di 


Reset 


Function 








X 


1 


Shift in "0" 





1 


X 


1 


Shift in "1" 


1 


X 





1 


Shift in "0" 


1 


X 


1 


1 


Shift in "1" 


X 


X 


X 





Reset "Q" to "0" 



LOGIC DIAGRAM 






































D,oJ2 1— N 




— 








— 




















lJ.3. 

°7A 


:•:« u>jk:pl>- 


" ° (61 




1 1 




I 1 




1 1 




1 1 




1 i 




1 1 




I 1 




1 1 


h- 




r-5-^ 1 1 1 1 1 1 1 1 


Q7A 




li-/ ^ 




Q 


CLOCK _ 


r 


o° ■ 1 








1 1 


— 


1 1 




1 1 


— 


1' 1 




1 "1 




I -1 




1 r 






1(15) 


o'S™ 




j-i ■ 


S (131 




4>^O^i^ 


CLOCK 
VCC = (16) SEPARATE 









r-. 1 1 ■ 1 ■ 1 ■ 1 ■ 1 ■ 1 1 


5^ 


GND = (8) °in>i L_-^ 
( ) = Denotes Pin Numbers 





ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 








LIMITS 








TEST CONDITIONS 






CHARACTERISTICS 














NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
Di.Do 


DATA 
SELECT 


CLK 
COMMON 


CLK 
SEP 


RESET 


OUTPUTS 


"1" Output Voltage (Q) 


2.6 


3.6 




V 


2.0V 


2.0V 


Pulse 


0.8V 


2.0V 


-SOOmA 


6 


"1" Output Voltage (Q) 


2.6 


3.5 




V 


0.8V 


2.0V 


0.8V 


Pulse 




-800mA 


6 


"0" Output Voltage (Q) 






0.4 


V 


0.8V 


0.8V 


Pulse 


0.8V 




16mA 


7 


"0" Output Voltage (Q) 






0.4 


V 


2.0V 


0.8V 


Pulse 


0.8V 




16mA 


7 


"0" Input Current 
Data, Reset 
Data Select 
Clock Separate 
Clock Common 


-0.1 
-0.1 
-0.1 
-0.1 




-1.6 
-3.2 

-1.6 
•-3.2 


mA 
mA 

mA 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 






"1" Input Current 
Data, Reset, Clock Separate 
Data Select 
Clock Common 






40 
80 
80 


ma 
ma 
ma 


4.5V 


4.5V 


4.5V 


4.5 V 


4.5V 




8 


Power/Current Consumption 
Input Voltage Rating 






540/ 
103 


mW/mA 
















All Inputs 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


lOmA 
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DIGITAL 8000 SERIES TTL/MSI ■ 8277 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 

DvDq 


DATA 
SELECT 


CLK 
COMMON 


CLK 
SEP 


RESET 


OUTPUTS 


Turn-on Delay 
Clock To Output 
Reset To Output 

Turn-off Delay 
Clock To Output 
Reset To Output 

Clock Pulse Width 

Shift Rate 

Data Set-up Tinne 

Data Hold Time 


15 
15 


25 
25 

25 
25 

20 
20 


40 
40 

40 
40 

30 

5 


ns 
ns 

ns 
ns 
ns 
MHe 
ns 
ns 














10 
10 

10 
10 
10 
10 
10 
10 



NOTES: 

1. All voltage measurments are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive Logic Definitions: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing In accordance with Absolute Maximum Ratings should the 

AC TEST FIGURE AND WAVEFORMS 



Isolation diodes become forward biased. 

6. Output source current Is supplied through a resistor to ground. 

7. Output sink current Is supplied through a resistor to Vqq- 

8. Vgg- 5.25V 

9- Clock input is driven by a 1 kHz square wave for at least 8 cycles 

prior to measurement. 
10. Refer to AC Test Figure. 



I 



DATA 
PULSE 
GEN. 



I I Vc 

I Do 



□ Do 



CLK COM 
CLKS 



iH> il8pF 



•setup 



_3 \ if \ t \_ 

-•— tunin I ' 



r\ 



J 
'n\ 



— n 

ir 



•f^ — \^— O +2.6V 



1.5V tQFF 



NOTES: — ■=• — •=• 60UT 

1. Each register is tested separately. 

2. All T delay measurements taken at 1.5V level. 

3. Tie all unused Inputs to 2.6V, 

4. 18 pF on outputs includes probe and jug capacitance. 



hT^^^S 



CLOCK PULSE: 
P.A. = 3.0V 
P.R.R. = 15 MHz 
P.W. = 15 ns 
T, = Tx = 5ns 



DATA PULSE: 
P.A. = 3.0V 
P.R.R. = 7.5 MHz 
P.W. = 25 ns 
Tf = 5 ns 



N— f— *\ / \ 'SETUP 

I \ 1 \ ^HOLD' 



= 25 ns 
ns. 



TYPICAL APPLICATION 





8-BIT SERIAL ADD/SUBTRACTOR 














SERIAL 








P 1 






AUGEND/MINUEND 












A 






Dl 

Do Q 






Xi SUM 

Cn 

8268 
Vl 
Y Co 






R 
K t 

C 8822 

(1/2) 

J 

S 














DATA/SUM 






































1 ? 


Dn 




( 
CL( 






8277 






—i 






A 


ODEND/SUBTRAHEN 


D 








Do Q 
Ds 






D^ ' 












— 




















? 
















<!> 


^ 










ADD/SUB 
CONTROL 
ADD - "0" 
SUB - "1" 








1 
x;k 
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BCD DECADE COUNTER/STORAGE ELEMENT 
4-BIT BINARY COUNTER/STORAGE ELEMENT 



A,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8280 
8281 



DESCRIPTION 

The 8280 Decade Ck)unter and 8281 16-State Binary 
Counter are four-bit subsystems providing a wide variety 
of counter/storage register applications with a minimum 
number of packages. 

The 8280 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 

The 8281 Binary Counter may be connected as a divide-by- 
two, eight, or sixteen counter. 

LOGIC DIAGRAMS 



Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A "1 " or 
"0" at a data input will be transferred to the associated 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
line produces "0" at all four outputs. 

The counting operation is performed on the falling (negative- 
going) edge of the input clock pulse, however there is no 
restriction on the transition time since the individual 
binaries are level-sensitive. 



8280 




DATA STROBE 



Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers for 

14 Pin Duai-in-Line Package 



8281 




DATA STROBE 




Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers for 

14 Pin Duai-in-Line Paci<age 
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DIGITAL 8000 SERIES TTL/MSI ■ 8280/81 



ELECTRICAL CHARACTERISTICS (Civer Recommended Operating Temperature And Voltage) 





LIMITS 


TEST CONDITIONS 




CHARACTERISTICS 






















NOTES 




MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 




Output 


-800mA 


7 


(All Outputs) 


















A 






"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 




Output 


16mA 


8 


(All Outputs) 


















A 






"0" Input Current 
























Strobe 


-0.1 




-1.6 


mA 


0.4V 














Data Inputs 


-0.1 




-1.2 


nnA 




0.4V 












Reset 


-0.1 




-3.2 


mA 






0.4V 










Clock 1 


-0.1 




-3.2 


mA 








0.4V 








Clock 2 (8280) 


-0.1 




-3.2 


mA 










0.4V 






Clock 2 (8281) 


-0.1 




-1.6 


mA 










0.4V 






"1" Input Current 
























Strobe 






40 


mA 


4.5V 














Data Inputs 






40 


mA 




4.5V 












Reset 






80 


mA 






4.5V 










Clock 1 






80 


mA 








4.5V 








Clock 2 (8280) 






80 


HA 










4.5V 






Clock 2 (8281) 






40 


HA 










4.5V 






Power/Current Consumption 




184/3 


236/45 


mW/mA 






OV 


OV 


OV 




12 


Input Voltage Rating 
all Inputs 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 




10 


Output Short Circuit Current 


-10 




-60 


mA 


OV 










OV 


9,12 



I 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 


Clock Mode to„ Delay 
























Bit A, B, C, D 




15 


25 


ns 














11 


Clock Mode t^^f Delay 
























Bit A, B, C, D 




15 


25 


ns 














11 


Data/Strobe t^p Delay 
























Bit A, B, C, D 




25 


35 


ns 














11 


Data/Strobe t^^f Delay 
























Bit A, B, C, D 




30 


40 


ns 














11 


Toggle Rate 


20 


25 
20 


35 


MHz 
ns 










^OUT 




11 
11 


Strobe Pulse Width 


Reset Pulse Width 




20 


35 


ns 










^OUT 




11 


Strobe Release Time 




30 


40 


ns 










AOUT 




11 


Reset Release Time 




50 


75 


ns 










AOUT 




11 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow Is defined as Into the terminal re- 
ferenced. 

4. Positive NAND logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

Precautionary measures should be taken to ensure current 

limiting in accordance with Absolute Maximum Ratings 



5. 



8. 

9. 
10. 
11. 
12. 



should the isolation diodes become forward biased. 

Measurements apply to each output and the associated data 

Input independently. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 

Not more than one output should be shorted at a time. 

Each input is tested separately. 

Refer to AC Test Figures. 

V,,« = 5.25V. 



'CC 
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DIGITAL 8000 SERIES TTL/MSI ■ 8280/81 



TYPICAL OUTPUT CHARACTERISTICS 



^> 
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tl2B-C 










^ 
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i^ 


^s, 
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Xj 
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nV 
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\ 
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V 



(mA) 





70 

eo 

60 
40 
30 
2H 

lOf 
























■H26-C 














/ 




+26"C 




< 

E 

z 
w 






f 
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f 




-BB'C 




■^ 










/ 












/ 














/ 













0.4V 0.6V 0.8V 

V(,g( VOLTS) 



SCHEMATIC DIAGRAM 




:; 4.8K 
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DIGITAL 8000 SERIES TTL/MSI ■ 8280/81 



AC TEST FIGURES AND WAVEFORMS 




-H !*- 'f 




NOTE: Input pulse notations apply unless otherwise specified. 



TOGGLE RATE 



8280 



A B C D 

9 9 9 9 



pulse: 
generator 



"strobe 

Si 



Cp2 

*OUT 
Bqut 
CquT 

"out 



"1 



IN 916 

S4.5n 
-10 V^v, — O 2.6V 



23456789 10 

"^""T njijiJijirLri_rLrLrL 




8281 



GND 
CIRCUIT UNDER TEST 



h 



"1, 

ipuT r 

A OUTPUT rLrLrLrLrLnjirL 



I2 3 4 & 6 / 8 9 10111213141616 

'N-T omuuiMJumnnnmui 



INPUT PULSE: 
Amplitude = 2.6V 
t . = 25ns, t = 25ns, 
t = t . = 5ns max. 




CLOCK MODE ton/toff DELAY 



«cc 
ii-CJRd 
^ "strobe 

-o-d* 



'fll 




'off i-*- 1-6V 



+ 1.5V 



1. t^^ and t^^^ are measured from the 
clock input of each binary to the Q 
output of that binary. 

2. Each Q output will be loaded with a 
load circuit as shown. 



INPUT PULSE: 
Amplitude = 2.6V 
P.W. = 30n8 
t = t , = 5ns. 



I 
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DIGITAL 8000 SERIES TTL/MSI ■ 8280/8281 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



DATA/STROBE t^^/toff 



STROBE 

PULSE 

GENERATOR 



^-O Rd 
M ^STROBE 



AquT 
BquT 
CqUT 
DquT 



STROBE + 1.5V 




INVERT FOR 




Strobe, 



DATA 

PULSE 

GENERATOR 



P. A. 


. 


2.6V 


P.W. 


= 


300ns 


PRR 


= 


1 MHz 


P.I'. 


_ 


t = 5n 
2.6V 


P.W. 


= 


500ns 


PRR 


= 


500 KHz 


t 


= 


t, = 5ns. 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. 



RESET 
^ DoTRnp 



i_CT 



"Aqut 

BquT 
CquT 
DquT 



MINIMUM STROBE PULSE WIDTH 



. 84.5^ 

-J<1— vvA^-oz.ev 



—►J |pwi-«- u-pw-^i 

STROBE— \l 15!/ V^ I !/ 

"a.b.c.d- 



\ 



OUTPUTS . !/ '' 
A.B.C.D I 



INPUT PULSE: 
Amplitude = 2.6V 
t, = tf = 5ns. 



MINIMUM RESET PULSE WIDTH 



i.O-<-O-C|0, 

g 

— — d"-! 



<^ RESET 
'STROBE 



Aqut 

BqUT 

Cqut 
Dqut 



1.5V-V- -j- 1.5 




• 84.5n 
M — YA — 2.6V 



OUTPUTS 
A.B.C.D 



INPUT PULSE: 
Amplitude = 2.6V 
t_ = tf = Sns max. 



Note: Outputs must be previously brought 
high by placing a "0" on the D strobe input. 
A pulse generator may be substituted for the 
switch. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8280/81 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



STROBE/RESET RELEASE TIME 



i^jt'^ reset 

I O-O DsTROBE 

5in> |— "a 



14- 



-r — <=Q 

ml 



IN 916 

84.5n 
-M— ^WV— 02.6V 



STROBE/RESET 



X' 



yt 



RELEASE L 
TIME I 



/ 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe 
capacitance. 



Cloci<, Strobe/Reset: 

AmpI = 2.6V 

tr = tf = 5 ns max. 

PRR = 1 MHz 50% Duty Cycle. 






TYPICAL APPLICATIONS 



VARIABLE MODULUS COUNTER 



® ® ® ® 




43° 



.CO) ijf jijr : 



O 



^Dv° 




Mil. 



STROBE 

- — © 



CLOCK 



mu 



TIMING DIAGRAM 

1 2 3 4 B 6 7 8 9< 10 11 12 13 14 15 16 17 1 2 

"JUUULLflXfUtJlJiJXL^^ 
J I I \ r 



J L 



n. 



r 



STROBE - OUT 
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BINARY HEXADECIMAL AND BCD DECADE, 
SYNCHRONOUS UP/DOWN COUNTERS 



A,F.W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8284 
8285 



DESCRIPTION 

The Up/Down Counter is a monolithic MSI circuit con- 
taining gates and binaries interconnected to provide a bi- 
directional divide-by-ten (decade) or divide-by-sixteen (hex- 
adecimal) result as a function of the clock input. 
The output code of the decade up/down counter is the 
commonly used BCD (8421) code, and the output sequence 
generated is the binary equivalent of the decimal numbers 
through 9. 

The hexadecimal up/down counter provides the output 
sequence through 15 which is presented in a weighted 
binary code (8421). 

Set and Reset on the binary elements provide asynchronous 
entry with respect to the clock line, causing a count of 
"0" or "15" (8284) or of "0" or "9" (8285), and also 
inhibit propagation of count enable data. 

LOGIC DIAGRAM 



Entry and propagation of data is performed in a syn- 
chronous manner with the clock line, which is active on its 
negative going excursion. The input from a previous stage 
or other source is channeled through "Carry In" and its 
propagation can be inhibited by the "Count Enable" line. 
"Carry In" and "Count Enable" input duality gives added 
flexibility in multiple package cascading applications. 

Direction of the counter is steered from a single line 
(Up/Down), where a "0" level will cause a "down" count 
and a "1" level will accomplish an "up" count. 

In addition to all Q outputs of the four binaries the Q 
output of the most significant binary (Q4) and the Carry 
Out term are available. 



CARRY IN «- 

RESET e£ 
SETcJi 



I 



L^D- 



^ 





Sd Rd 





VCC = 
GND = 



(14) 
(7) 



Denotes Pin Numbers for 14 Pin Duai-in-Line Pacl<age 



UP/DOWN O ^o- 




Vcc = (14) 
GND = (7) 
( ) = Denote; Pin Numbers for 14 Pin Dual-in-Line Package 



02 
TO POINTS SHOWN 



hZNj 




foQ. 
5f04 
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DIGITAL 8000 SERIES TTL/MSI ■ 8284/85 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature 


And Voltage) 








LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 












NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


SET 


RESET 


UP/DOWN 


COUNT 
ENABLE 


CLOCK 


^ARRY 

IN 


OUTPUTS 


"1" Output Voltage 


























Q^, Q4, Carry Out 


2.6 






V 


0.8V 


2.0V 


2.0V 






2.0V 


-800mA 


5 


02, Q3, (8284) 


























Qj, Q3 (8285) 


2.6 






V 


Pulse 




0.8V 








-800mA 


5,9 


Q4 


2.6 






V 


2.0V 


0.8V 










-800mA 


5 


"0" Output Voltage 


























0^,02,03,04 and 


























Carry Out 






0.4 


V 


2.0V 


0.8V 








0.8V 


9.6mA 


6 


Q4 






0.4 


V 


0.8V 


2.0V 










9.6mA 


6 


"1" Input Current 


























Carry In 






120 


AiA 


Pulse 




5.0V 






4.5V 






Set 






200 


mA 


4,5V 


Pulse 














Reset 






40 


mA 


Pulse 


4.5V 














Count Enable 






40 


mA 








4.5V 










Clock and Up/Down 






40 


ma 






4.5V 




4.5V 








"0" Input Current 


























Carry In 


-0.1 




-3.2 


mA 


Pulse 




OV 






0.4V 






Set 


-0.1 




-6.4 


mA 


0.4V 
















Reset 


-0.1 




-1.6 


mA 




0.4V 














Count Enable 


-0.1 




-1.6 


mA 








0.4V 










Clock 


-0.1 




-1.6 


mA 










0.4V 








Up/Down 


-0.1 




-1.6 


mA 






0.4V 












Input Voltage Rating 


























Carry In 


5.5 






V 




OV 


5.0V 


OV 




10mA 






Reset 


5.5 






V 




10mA 




OV 




OV 






Set 


5.5 






V 


10mA 






OV 




OV 






Count Enable 


5.5 






V 


OV 






10mA 




OV 






Up/Down 


5.5 






V 






10mA 












Output Short Circuit 


























Current 


-20 




-70 


mA 














OV 


8,10 



I 



Ta = 25° C and Vqc = 50V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


























MIN. 


TYP. 


MAX. 


UNITS 


SET 


RESET 


UP/DOWN 


COUNT 
ENABLE 


CLOCK 


CARRY 
IN 


OUTPUTS 




Power/Current Consumption 
Propagation Delay 




315/ 
60 


420/ 
80 


mW/ 
mA 
















10 


tQn Clock to O4 & O4 




32 


45 


ns 
















7 


tgp Clock to O.), Q2, O3 




28 


40 


ns 
















7 


toff Clock to O^, O^ 




25 


35 


ns 
















7 


ton R^^et to Qn 




24 


35 


ns 
















7 


toff Set to 0„ 




15 


25 


ns 
















7 


too Reset to On 




32 


45 


ns 
















7 


ton '^^'■'■V Iri to Carry Out 




15 


25 


ns 
















7 


toff Carry In to Carry Out 




20 


30 


ns 
















7 


Clock Min. "1" Interval 


20' 


15 




ns 
















7 


Count Rate 


20 


30 




MHz 


















Carry In, Count Enable, 


























& Up/Down Set-up Time 




15 


25 


ns 


















Carry In, Count Enable 


























& Up/Down Hold Time 







2 


ns 


















Set/Reset Pulse Width 




20 


25 


ns 
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NOTES: 
1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

All measurements are taken with ground pin tied to zero volts. 
Positive current Is defined as into the terminal referenced. 
Positive NAND Logic Definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Output source current is supplied through a resistor to 
ground. 
Output sink current is supplied through a resistor to Vqq. 



7. Refer to AC Test Figure. 

8. Not more than one output should be shorted at a time. 

9. Connect Q^ to count enable, set the counter (1001), and 
count down. The counter will halt at BCD-7 (0111). 

10. Vqq = 5.2B volts. [ 



AC TEST FIGURES AND WAVEFORMS 



MODE OF OPERATION 





8284 
8285 


Binary Synchronous Up/Down Counter 
BCD Synchronous Up/Down Counter 






SET 


RESET CARRY IN 


COUNT 
ENABLE 




FUNCTION 




UP/DOWN 


A. Asynchronous 

8284 Only 

8285 Only 


1 




X 

1 X 
1 X 


X 
X 
X 


X 
X 
X 


"0" (0 0) 

"15" (1 1 11) 

"9" (10 1) 


B. Synchronous 


1 


1 


X 


X 


Hold * 




1 
1 

1 


1 X 
1 1 
1 1 



1 
1 


X 

1 


Hold * 

"Down" Count * 

"Up" Count * 



*Functlon is synchronous with NEGATIVE going transition of the Clock pin. 
X = don't care. 
CARRY OUT 



Carry Outg284 = Carry In (Qi 020304 UP + Qi Q2Q3Q4 DOWN 



Carry Out8285 = Carry In (Q^ O4 UP + Q^ 020304 DOWN 



CLOCK MODE (ton AND toff) 




H^cc 

CARRY IN 
COUNT ENABLE 
RESET 
SET 



CLOCK 

UP/DOWN 



N 916 
i6on 
>■ * « * » l^-^VW-o 2,6V 

EK< :y:i8pF 

t TYPICAL LOAD 

— EACH OUTPUT 




Reset Tied To Vgc 
Si' Position 1 
82' Position 1 



PULSE A 

Pulse Amplitude = 2.6V 
Pulse Width(o) =' 25ns at 1.5V 
Frequency = 5 MHz 
t r = tf = 5ns at 1 0% 
to 90% Points 



^W 



PULSE B 
°1,2,3 0R4 



-•^ 25ns'|*- 




•off 

1.5 V 






Set Tied To Vqq 
Si' Position 2 
S2' Position 2 



PULSE B 

Pulse Amplitude = 2.6V 
Pulse Width = 25ns at 1 .5V 
Frequency = 5 MHz 
t r = tf = 5ns at 1 0% 
to 90% Points 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



SET/RESET MODE (ton ^"d tpff) 




vcc 

CARRY IN 0| 
COUNT ENABLE Oj 

UP/DOWN 03 

CLOCK 04 

RESET Q~ 
SET 





Pulse A and B 

Pulse amplitude = 2.6V 

Pulse width (0) =25ns 

Frequency =5MHz 

t^ = tf =5ns at 10% to 90% points 



CARRY IN/CARRY OUT (ton and *off > 





Vcc 






COUNT ENABLE 


CARRY OUT 




CLOCK 


t 




SET CARRY OUT 


-h-1 




CARRY IN 


1 . 




4, A 


Bin < 1 — 


UP/DOWN 
RESET 


t 



CARRY OUT 




Carry In pulse 

Pulse amplitude = 2,6V 

Pulse width (0) = 50ns 

Frequency =10MHz 

tf = tf =5ns at 10% to 90% points 



TYPICAL APPLICATIONS 



SYNCHRONOUS EXPANSION UP/DOWN COUNTERS 



I 







OUTPUTS 










OUTPUTS 
A. 








OUTPUTS 








OUTPUTS 
A 






r 


A 


B 


C 


D 


r 


A 


B 


C 


'I 

D 


r 


A 


B 


C 


D 


r 


A 


B 


C 


D 




\lf.Q O - 


COUNT ENABLE 

CARRY IN CARRY OUT 

W/OSm CLOCK 




COUNT ENABLE 

CARRY IN CARRY OUT 

UP/DOWN CLOCK 






COUNT ENABLE 

CARRY IN CARRY OUT 

UP/BOWN CLOCK 






COUNT ENABLE 

CARRY IN CARRY OUT 

UP/55WN CLOCK 
















"(xll 




p 






























CLOCK O 


■ 


■ 






^ 
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DIVIDE-BY-TWELVE 
COUNTER/STORAGE ELEMENT 



A,F,W PACKAGES 



DESCRIPTION 

The 8288 Divide by Twelve Counter is a four-bit subsystem 
consisting of divide by two and divide by six counters in a 
14 pin package. For Divide-by-Twelve operation, output A 
is connected externally to the clock 2 input. 



The 8288 has strobed paralleled data entry capability so 
that the counter may be preset to any desired output state. 
A "1" or "0" at a data input will i?e transferred to the 
associated output when the strobe input is put at a "0" 
level. For additional flexibility, the 8288 is provided with a 
common reset. A "0" on the reset line produces "0" at all 
four outputs. 



The counting operation is performed on the falling (nega- 
tive going) edge of the input clock pulse, however, there is 
no restriction on transition time since the individual 
binaries are level sensitive. The data strobe and reset func- 
tions are asynchronous with respect to the clock. 

LOGIC DIAGRAM 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE* 



8288 











OUTPUT 




Count 


D 


C 


B 


A 



















1 

















2 








1 









3 








1 








4 





1 












5 





1 











6 





1 


1 









7 





1 


1 








8 


1 















9 


1 














10 


1 





1 









11 


1 





1 








'Connected for Divlde-by-Twelve 




operation (output A connected to 


CP2) 



DATA STROBE 





A,F PACKAGES 



Vcc = (14) 

GND = (7) 

( ) = Denotes Pin Numbers for 

14 Pin Dual-ln-Line Paclcage 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 
2 


OUTPUTS 


"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 




Output A 


-BOO/iA 


6,7 


"0" Output Voltage 






0.4V 


V 


0,8V 


0.8V 


0.8V 




Output A 


16mA 


6,8 


"0" Input Current 
























Data Strobe 


-0.1 




-1.6 


mA 


0.4V 




5.25V 










Data Inputs 


-0.1 




-1.2 


mA 




0.4V 












Reset 


-0.1 




-3.2 


mA 


5.25V 




0.4 V 










Clock 1 


-0.1 




-3.2 


mA 








0.4V 








Clock 2 


-0.1 




-1.6 


mA 










0.4V 






"1" Input Current 
























Data Strobe 






40 


mA 


4.5V 




OV 










Data Input 






40 


mA 




4.5V 












Reset 






80 


mA 






4.5V 










Clock 1 






80 


mA 








4.5V 








Clock 2 






80 


HA 










4.5V 






Power/Current Consumption 




184/35 


236/45 


mW/mA 






OV 


OV 


OV 




11 


Input Voltage Rating 
























Data Strobe 


5.5 






V 


10mA 














Data Inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 










Output Short Circuit Current 


-10 




-60 


mA 


OV 










OV 


10, 11 



I 



T^= 25°C and \/qq = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 
2 


OUTPUTS 


Clock Mode ton Delay 
























Bit A, B, C, D 




15 


25 


ns 














9 


Clock Mode toff Delay 
























Bit A, B, C, D 




15 


25 


ns 














9 


Data/Strobe ton Delay 
























Bit A, B, C, D 




20 


35 


ns 














9 


Data/Strobe toff Delay 
























Bit A, B, C, D 




25 


40 


ns 














9 


Toggle Rate 


20 


25 




MHz 














9 


Strobe Hold Time 




25 


35 


ns 




0.8V 


2.0V 


2.0V 


Output A 






Reset Hold Time 




20 


35 


ns 


2.0V 


0.8V 




2.0V 


Output A 






Strobe Release Time 




30 


40 


















Reset Release Time 




50 


75 


ns 
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All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 



7. 

8. 

9. 
10. 
11. 



limiting In accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

IVIeasurements apply to each output and the associated data 

input independently. 

Output source current is supplied through a resistor to ground. 

Output sink current Is supplied through a resistor to Vqq- 

Refer to AC Test Figures. 

Not more than one output should be shorted at a time. 



SCHEMATIC DIAGRAM 



8288 BASIC BINARY 




AC TEST FIGURES AND WAVEFORMS 




90% 90% 




NOTE: Input pulse notations apply 
unless otherwise specified. 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



TOGGLE RATE 



'a» 



PULSE 
GENERATOR 



►O Rd 



"OUT 

Bout 

CquT 
°OUT 



I*- 



I2 3 4 S 6 7 8 9 10 11 12 

"^""T irnjmruinriJLrLnJi 
A OUTPUT j~i_rLn_rLrLrL 




GND 
CIRCUIT UNDER TEST 



INPUT PULSE: 
Amplitude = 3.4\/ 
t^ = 100ns 
t^ = 20ns 
tg = 300ns 



CLOCK MODE ton/toff DELAY 



-O 
-0-0 



AOUT 
BquT 
CquT 
I^OUT 



TO OUTPUTS 



T 



T 



t„„ -/♦1-6V- 



1. tjj^ and tjjfi are measured from the 
clock input of eacli binary to the Q 
output of that binary. 

2. Each Q output will be loaded with 
the following load circuit: 



INPUT PULSE: 
Amplitude = 2.6V 
P.W. = 30ns 
t^ = tf = 5ns 



I 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



DATA/STROBE ton ^off 













STROBE 

PULSE 

GENERATOR 




45,nO-o 





STR08E -V 1.6V 



INPUT PULSE 
AMPLITUDE=2.6V 



STROBE HOLD TIME 



GENERATOR 



"OUT 

Bout 

CouT 
OquT 



1«»-'H0LD»^ 

I I 

STROBE 1 I I 



Da, b, c, d ■ 




^1.5V 



- TO OUTPUTS 



\ 



\ 



INPUT PULSE 
AMPLITUDE=2.6V 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM RESET PULSE WIDTH 



I ■O-*-O-0(Di 

1 

— — CI*-! 



vcc 

RESET 
'STROBE 



Db 



"d 



*OUT 
^UT 
•^OUT 
t>OUT 



1.6V-V- -+-1.6 




84.Bn 
M — "•^^ — 2.6V 



OUTPUTS 
A,B,C,D 



INPUT PULSE: 

Amplitude = 2.6V 

tj. = tf = 5ns max. 

Note: Outputs must be previously brought 

high by placing a "0" on the D strobe input. 

A puis© generator may be substituted for the 

switch. 



STROBE/RESET RELEASE TIME 



l-ITl 





"" 84.5Si 



STROBE/RESE 
CLOCK 


^.BV 


1 






_l RELEAS 
~n TIME 


V 


Ao 


/ 



I 



Clocl<, Strobe/Reset Amplitude = 2.6V 

tf = tf.= 5ns max. PRR = IIVIHz 50% Duty Cycle. 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. 
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PRESETTABLE HIGH SPEED 
DECADE/BINARY COUNTER 



A J,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8290 
8291 



DESCRIPTION 

The 8290 Decade Counter and 8291 Binary Counter are high 
speed devices providing a wide variety of counter/storage 
register applications with a minimum number of packages. 

The 8290 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 

The 8291 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter. 

Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A "1" 

LOGIC DIAGRAMS AND TRUTH TABLES 



or "0" at a data input will be transferred to the associated, 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
lines produces "0" at all four outputs. 

The counting operation is performed on the falling (nega- 
tive going) edge of the input clock pulse. 

Triggering requirements are compatible with any of the 8000 
Series elements. 



8290 



Bi-Qu 


nary 


(5-2) 


Input 


Bo 


Co 


Do 


Ao 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 













6 


1 










7 





1 







8 


1 


1 







9 








1 






Decade (BCD) 


Input 


Ao 


Bo 


Co 


Do 

















1 













2 





1 








3 




1 








4 








1 





5 







1 





6 





1 


1 





7 




1 


1 





8 











1 


9 










1 



(11) Vcc-(14) 
GND = (7) 
( ) - Denotes Pin Numbers for 
14 Pin Dual-ln-Llne Package 





B 


nary 






Input 


Ao 


Bo 


Co 


Do 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 


1 





1 





6 





1 


1 





7 


1 


1 


1 





8 













9 


1 










10 





1 







11 


1 


1 







12 








1 




13 


1 





1 




14 





1 


1 




15 


1 


1 


1 





8291 



Ao 





Vcc = (14) 
GND = (7) 

( ) = Denotes Plft Numbers for 

14 Pin Dual-in-Llne Package 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 

1 


CLOCK 

2 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 






-200mA 


6,7 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 






9.6mA 


6,8 


"0" Input Current 
























Data Strobe 


-0.1 




-1.6 


mA 


0.4 




5.25V 










Data Inputs 


-0.1 




-1.2 


mA 




0.4 












Reset 


-0.1 




-2.8 


mA 


5.25V 




0.4 










Clock 1 


-0.1 




-4.8 


mA 


5.25V 






0.4 








Clock 2 (8290) 


-0.1 




-4.8 


mA 


5.25V 








0.4 






Clock 2 (8291) 


-0.1 




-2.4 


mA 


5.25V 








0.4 






"1" Input Current 
























Data Strobe 






40 


mA 


4.5V 




O.OV 










Data Inputs 






40 


HA 




4.5V 












Reset 






80 


HA 


O.OV 




4.5V 










Clock 1 






80 


HA 


O.OV 






4.5V 








Clock 2 (8290) 






120 


HA 


O.OV 








4.5V 






Clock 2 (8291) 






80 


mA 


O.OV 








4.5V 






Output Short Circuit Current A 


-20 




-70 


mA 












O.OV 


10,12 


B, C, D 


-10 




-60 


mA 


O.OV 










O.OV 


10, 12 


Input Voltage Rating 
























Data Strobe 


5.5 






V 


10mA 














Clock 1 & 2 


5.5 






V 








10mA 


10mA 






Data Inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 











Ta = 25° C and Vqc = 5.0V 





LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 










NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 

1 


CLOCK 

2 


OUTPUTS 




Power Consumption/ 




190/ 


255/ 


mW/ 






O.OV 


O.OV 


O.OV 




12 


Supply Current 




36.5 


48.5 


mA 
















Strobe Pulse Width 




15 




ns 










AOUT 




9 


Reset Pulse Width 




25 




ns 










Aqut 




9 


Strobe/ Reset Release Time 




20 




ns 










Aqut 




9 


Clock Mode t^^ Delay 
























Bit A 




12 


25 


ns 














9 


Bits B, C, D 




15 


30 


ns 














9 


Clock Mode t ^^f Delay 
























Bit A 




12 


23 


ns 














9 


Bits B, C, D 




15 


25 


ns 














9 


Strobed Data to^ Delay 
























(All Bits) 




31 


42 


ns 














9 


Strobed Data t ^ff Delay 
























(All Bits) 




33 


42 


ns 














9 


Toggle Rate 


40 


60 




MHz 














9 


Clock Mode Switching Test 






75 


ns 














9,11 



NOTES: 
1. All voltage measurements are referenced to the ground termi- 
nal. Terjminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic definition; 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the Isolation diodes become forward biased. 



2. 



6. Measurements apply to each output and the associated data 
input irrdependently. 

7. Output source current is supplied through a resistor to 
ground. 

8. Output sink current is supplied through a resistor to ^qq. 

9. Refer to AC Test Figures. 

10. Not more than one output should be shorted at a time. 

11. This test guarantees the device will reliably trigger on a pulse 
with 75ns fall-time. 
V^r- = 5.25V. 



'CC 
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SCHEMATIC DIAGRAM 



A. 



W-rW- 



- I— >| 1 t ' l<l— I "" 



\ 




RESISTOR VALUES 





BIT A 


BIT B,C.D 


Rl 


2.5k 


5k 


R2 


3.2k 


5.5k 


R3 


2k 


5k 


R4 


soon 


3.5k 


R5 


45n 


355n 


Re 


20on 


1.15k 




AC TEST FIGURES AND WAVEFORMS 



CLOCK MODE to^/toff DELAY 



PULSE 
GENERATOR 



RESET 
'-0 ^STROBE 



Aqut 
OUT 
■OUT 

'out 



INPUT \ 



"K — WV— 02.6V 



if-h—ys 



Note: 

t and t j:x are measured from the 
clock input of each binary to the Q 
output of that binary. 



INPUT PULSE: 

Amplitude = 2.6V 

PW - 30ns, 50% to 50% 

t = t , = 5ns 
r f 

PRR - IIVIHz 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



STROBED DATA to^/toff DELAY 






PULSE 
GENERATOR 



<5 ■'strobe 



l-C 



PULSE 
GENERATOR 



RESET 



AqUT 
^OUT 
CqUT 
°OUT 



STROBE A- 1.6V 



-f^— \Vv — O 



°A,B,C,DI 



/'INVERT FOr\ 
I 'off \_ 

\ 1.5V jt„„/ 1.5V 



STF10BE, PA = 2.6V 
PW = 300ns, 50% to 50% 
PRR = 1MHz 
t^ = tf = 5n8 



DATA, PA = 2.6V 

PW = 500ns, 50% to 50% 

PRR = 500kHz 

t = t , = 5ns 



CLOCK MODE SWITCHING TEST 



PULSE 
GENERATOR 



VcC 



'cc ^ 

lESET . 

AOUT 

DSTROBE„ 

"-OUT 



"OUT 



8290 

1 23466789 10 

INPUT njinjirLnjirLTLrL 






-W— AW— O 2.6V 



r 




INPUT PULSE: 

Amplitude = 3.4V 

PW = 100ns, 50% to 50% 

PRR = 2.5MHz 

t - 20n8, t. = 7Sns 



8291 

12 3 4 5 6 7 8 910111213141616 

INPUT luuuuuuuuuuuinnniL 
A OUTPUT njirLrLrLTLnxL 

B OUTPUT 
C OUTPUT 
D OUTPUT I L 




I 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM STROBE PULSE WIDTH 



PULSE 
GENERATOR 



Tr 



i—LT] 



RESET ^2 

"strobe 



BquT 
CquT 

"out 



T 



°A,B,C,D' 



• »— W— WV— 02.6V 



OUTPUTS 
A,B,C,D^ r 



_j/7ir-^ 



INPUT PULSE: 
Amplitude = 2.6V 
t^ - tf - Bns 



MINIMUM RESET PULSE WIDTH 



-• c 

I .o » « c 



C RESET 

^ "strobe 



i-CT 



*OUT 
BquT 
COUT 

"out 



1.BV-+- -4-^ 



I— 




M — vU — 02.6V 



OUTPUTS 
A,B,C,D ~ 



INPUT PULSE: 

Amplitude = 2.6V 

t,. = tf = 5 ns. 

Note: Outputs must be previously 

brought high by placing a "0" on 

the D strobe input. A pulse generator 

may be substituted for the switch. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8290/91 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



TOGGLE RATE 




1 23456789 10 

INPUT rinjiJiriJirLriJin- 



X 



-M— WS,— 02.6V 



TO -r-^i 
OUTPUTS 



r 




8291 
12 3 4 6 6 7 8 910111213141616 

INPUT niuifuuuuinnjinjuuui 
A OUTPUT JxrinrLrLnjiJT 



INPUT PULSE: 

Amplitude ■= 2.6V 

tf = tf = Bins max. 

PRR = 40MHz, 50% duty cycle. 




STROBE/RESET RELEASE TIME 





STROBE/RESET 
CLOCK 


^i.sv. 

1 
1 


1 






1 

J RELEAS 
1 TIME 


V 


Ao 


./ 



I 



NOTES: 

1. All resistor values are in ohms. 

2. Ail capacitance values are In picofarads and Include Jig and probe capacitance. 



All diodes are 1N916. 

R1 = 201c, R2 - 146n, CI - 30pF. 
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PRESETTABLE LOW POWER 
DECADE/BINARY COUNTER 



A,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8292 
8293 



DESCRIPTION 

The 8292 Decade Counter and 8293 Binary Counter are low 
power devices providing a wide variety of counter/storage 
register applications with a minimum number of packages. 

The 8292 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 

The 8293 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter. 

Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state, A "1" 

LOGIC DIAGRAMS AND TRUTH TABLES 



or "0" at a data input will be transferred to the associated 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
line produces "0" at all four outputs. 
The counting operation is performed on the falling (negative- 
going) edge of the input clock pulse. 

Triggering requirements are compatible with any of the 8000 
Series elements. 



8292 



Bi-Quinary 


(5-2) 


Input 


Bo 


Co 


Do 


Ao 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 













6 


1 










7 





1 







8 


1 


1 







9 








1 






Decade (BCD) 


Input 


Aq 


Bo 


Co 


Do 

















1 













2 





1 








3 




1 








4 








1 





5 







1 





6 





1 


1 





7 




1 


1 





8 











1 


9 










1 



Vcc = (14) 
GND = (7) 

( ) = Denotes Pin Numbers for 
14 Pin Dual-in-Line Package 





B 


nary 






Input 


Ao 


Bo 


Co 


Do 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 


1 





1 





6 





1 


1 





7 


1 


1 


1 





8 













9 


1 










10 





1 







11 


1 


1 







12 








1 




13 


1 





1 




14 





1 


1 




15 


1 


1 


1 





8293 




Vcc = <14) 

GND = (7) 

/ ) = Denotes Pin Numbers for 
14 Pin Dual-in-Line Pacl<age 
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DIGITAL 8000 SERIES TTL/MSI ■ 8292/83 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 








TEST CONDITIONS 






CHARACTERISTICS 














NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 


"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 




AOUT 


-IOOmA 


6^ 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 




-^OUT 


3.2mA 


6,9 


"0" Input Current 
























Data Strobe 


-0.1 




-0.4 


mA 


0.4V 




5.25V 










Data Inputs 


-0.1 




-0.4 


mA 




0.4V 












Reset 


-0.1 




-0.6 


mA 


5.25V 




0.4V 










Clock 1 


-0.1 




-0.6 


mA 


5.25V 






0.4V 








Clock 2 (8292) 


-0.1 




-1.2 


mA 


5.25V 








0.4V 






Clock 2 (8293) 


-0.1 




-0.6 


mA 


5.25V 








0.4V 






"1" Input Current 
























Data Strobe 






20 


mA 


4.5V 




O.OV 










Data Inputs 






20 


mA 




4.5V 












Reset 






40 


mA 


O.OV 




4.5V 










Clock 1 






40 


mA 


O.OV 






4.5V 








Clock 2 (8292) 






80 


mA 


O.OV 








4.5V 






Clock 2 (8293) 






40 


ma 


O.OV 








4.5 V 






Output Short Circuit Current 


-5 




-45 


mA 


O.OV 










O.OV 


7, 13 


Input Voltage Rating 
























Data Strobe 










10mA 














Clock 1 and 2 


5.5 






V 








10mA 


10mA 






Data Inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 











I 



Ta = 25° C and Vqc = 5.0V 





LIMITS 






TEST CONDITIONS 




CHARACTERISTICS 












NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 




Power/Current Consumption 




52.5/ 
10 


69/ 
13.1 


mW/ 
mA 






O.OV 


O.OV 


O.OV 




13 


Clock Mode t^p Delay 
























(All Bits) 




37 


55 


ns 














10 


Clock Mode t^ff Delay 
























(All Bits) 




32 


55 


ns 














10 


Strobed Data t^„ Delay 
























(All Bits) 




80 


100 


ns 














10 


Strobed Data t^ff Delay 
























(All Bits) 




80 


100 


ns 














10 


Clock Mode Switching Test 






75 


ns 














12 


Strobe Pulse Width 




60 


75 


ns 




0.8V 


2.0V 


2.0V 


Aqut 






Reset Pulse Width 




45 


60 


ns 




2.0V 


2.0V 


2.0 V 


AquT 






Strobe/Reset Release Time 




80 




ns 










^OUT 






Toggle Rate 


5 


10 




MHz 

















NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not speclflcallyireferenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow isdefined as into the terminal referenced. 

4. Positive NAND Logic Definition: 

"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute IVIaximum Ratings 
should the isolation diodes become forward biased. 



5. 



6. Measurements apply to each output and the associated data 
input independently. 

7. Not more than one output should be shorted at a time. 

8. Output source current is supplied through a resistor to ground. 

9. Output sinl< current is supplied through a resistor to V(-.q. 

10. Refer to AC Test Figure. 

11. Manufacturer reserves the right to make design and process 
changes and improvements. 

12. This test guarantees the device will reliably trigger on a pulse 
with a 75ns fall-time or less. 
V^,~ = 5.25 volts. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8292/93 



AC TEST FIGURES AND WAVEFORMS 



CLOCK MODE t^n/toff DELAY 



o-c 



RESET 

■'strobe 



AquT 

'out 
'out 
'out 



input V 



outputs 

12pF 



440 
-|<| — VW— 2.6V 



/ 



•on 



\l.5V 



INPUT PULSE: 
Amplitude =» 2.6V 
P.W. = 30ns, 50% to 50% 
tf - tf - 5ns 
PRR - 1MHz 



NOTE: 

1, tQf, and t.ff are nneasured from the 

clock input of each binary to the Q 

output of that binary. 



STROBED DATA ton/tpff DELAY 



rJ- 



RESET 
"CI°STR0BE 



DATA 

PULSE 

GENERATOR 



AquT 
OUT 
■OUT 

'out 




strobe +1.5V/ ^ 


r / 


Oa,B,C,Di / 


INVERT \ 
FOR \ 

•off \ 


1 




OUTPUT j \ 


•off/ 

/--—1.6V 



Strobe, 

P.A. = 2.6V 

P.W. = 300 ns, 60% to 50% 

PRR = 1MHz 

tr = tf ■• 5ns 



Data, 

P.A. - 2.6V 

P.W. = 500ns, 50% to 50% 

PRR = 500KHZ 

tf - ilf " 5ns 
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DIGITAL 8000 SERIES TTL/MSI ■ 8292/93 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



CLOCK MODE SWITCHING TEST 



vcc 



"strobe 



AquT 



Bout 
Cqut 

°OUT 





' 8292 

1 23456789 10 

iNfUT rnirninjinjuirL 



A OUTPUT 
B OUTPUT 

C OUTPUT T 

D OUTPUT, 



8293 

12 3 4 5 6 7 8 910111213141516 

'NPUT [uuuuuuuuuumnnniL 
A OUTPUT JinrLrLrLnjiri 



CIRCUIT UNDER TEST 




INPUT PULSE: 

Amplitude = 3.4V 

P.W. - 100ns, 50% to 50% 

PRR - 2.5MHz 

t^ = 20 ns 

tf - 76 ns 



MINIMUM STROBE PULSE WIDTH 






°A,B,C,D 



OUTPUTS . ,/ '*■■ 
A.B.C.D I 



INPUT PULSE: 
Annplltude = 2.6V 
tf = tf = Sns max. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8292/93 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM RESET PULSE WIDTH 



'►0-»-0-C 

1 



"strobe 



Aqut 

BquT 
CquT 
DquT 




440 
1< W 2.6V 



reIet ii y 

1.5V-V- -*- 1.5V 

OUTPi TS ______^ 

A,B,cf \ 



INPUT PULSE: 

Amplitude 2.6V 

tr = tf = 5ns max. 

NOTE: Outputs must be previously 

brought high by placing a "Q" on the 

D strobe Input. A pulse generator may 

be substituted for the switch. 



TOGGLE RATE 



8292 



2 3 4 S 



PULSE 
GENERATOR 



i1^ — D/ 
? ,-Db 
-L '-Or 



' x "strobe 



Vj-r. Cj 



\)UT 




LruuirLruiJirLrL 
n_n_n_n_rL 




CIRCUIT UNDER TEST 



INPUT I 
A OUTPUT 
B OUTPUT 
C OUTPUt 
D OUTPUT 



8293 

2 3 4 5 6 7 8 910111213141616 

INPUT injuuuuuinjuuuuinn. 
A OUTPUT iTJiJuirLrLTLrL 

C OUTPUT . I I I L 

D OUTPUT I I 



INPUT PULSE: 
Amplitude - 2.6V 
PRR - 5MHz, 50% duty cycle 
tf - tf - 5n8 max. 
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DIGITAL 8000 SERIES TTL/MSI ■ 8292/93 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 






Vgc 


STROBE/RESET RELEASE TIME 










! r^ 




Srl- 28011 STROBE 




PULSE 
GENERATOR 


-^ 


RESET 2 

"strobe . 

"a R 
Dc Co 

Dd Do 

Cl 




y;-8v 






1 

jr 






5 LOAD CIRCUIT 1 " CLOCK 






1 X-"^ 

1 RELEASE 1 

1 TIME ;"" 




PULSE 
GENERATOR 






I ° 






1 








Ao 


/ 

CLOCK, STROBE/RESET: 
Amplitude -2.6V 
PRR = 1MHz, 50% duty cycle 
tr = tf = 5ns max. 



I 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are In picofarads and Include Jig and probe capacitance. 

3. AM diodes are 1N916. 
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NIXIE DECODER/liRIVER 



B,F PACKAGES 



DIGITAL 8000 SERIES tTL/MSI 



8T01 



DESCRIPTION 

TheSTOI Nixie* Decoder/Driver is a one-out-of-ten decoder 
which has been designed to provide the necessary high 
voltage characteristics required for driving gas-filled cold- 
cathode indicator tubes. 

It may also be utilized in driving relays or other high 
voltage interface circuitry. The element is designed using 

LOGIC DIAGRAM 



TTL techniques and is therefore completely compatible 
with DTL and TTL elements, 

The specially designed output] drivers provide the necessary 
stable output state. There a( 3 no input codes where all 
outputs are "off" or where more than one output can be 
turned "on." 

TRUTH TABLE 



DECIMAL # 
OUT 






S^- 





Vcc = (16) 
GND = (8) 
{ ) = Denotes Pin Numbers 















INPUT 




OUTPUT 
ON 




D 


c 


B 




IK 













t) 




















1 
















i) 


2 


















3 









1 







1) 


4 









1 









5 









1 






) 


6 









1 








7 
















1) 


8 


















9 















) 


8 










1 










g 

8 








1 
1 







I) 


9 
8 








1 








9 















ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And VoUjiige) 







LIMITS 


TEST CONDITIONS 


CHARACTERISTICS 










MIN. 


TYP. 


MAX. 


UNITS 


INP .ITS 


OUTPUTS 


"1" Output Voltage 


68 






V 


0.1 iV 


1.0mA 


"0" Output Voltage 






2.75 


V 


2.iV 


5.0mA 


"1" Input Current 






40 


ma 


4.!iV 




"0" Input Current (AandD) 






-0.9 


mA 


O.IV 




"0" Input Current (BandC) 






-1.8 


mA 


O.IV 




Power/Current Consumption {Wqc ° 5.25V) 




63/12 


147/28 


mW/mA 






NOTES: 




"UP" Level = "1" 


, "DOWN' 


Level = "0". 


1. All voltage and capacitance measurements are referenced to 




5. Precautionary me 


asures sh( 


jid be taken to ensure current 


the ground terminal. Terminals not specifically referenced 




limiting in accoi 


dance wi 


h Absolute Maximum Ratings 


are left electricailv open. 




should the isolati( 


}n diodes ! 


lecome forward biased. 


2. All measurements are taken with Pin 8 tied to 


zero volts 




6. S8T 


)1 B operatin 


a tempert 


lure ra 


nge is -20° C to +85° C. 



3. 
4. 
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Positive current flow is defined as Into the terminal referenced. 
Positive NAND Logic definition: 



DIGITAL 8000 SERIES TTL/MSI ■ 8T01 



SCHEMATIC DIAGRAM 



TYPICAL APPLICATIONS 












HIGH VOLTAGE 
INDICATORS 






























8T01 




















En, °0 °1 Q2 03 

8276 
En2 Do D, D2 D3 


















COUNT O 






C2 A B CD 

82S0/S2B1 Rd 

*^i Dj Da db dc Do 




8T01 is used to decode output of 8280 or 8281 counter 

and drive NIXIE* indicator tubes. 

An 8275 Quad-Latch Is used as an intermediate storage register. 



I 



*A trademark of the Burrought Corporation. 
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BiOnOtiES 



SEVEN SEGMENT 
decoder] DRIVER 



B,F,V\j PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8T04 



DESCRIPTION 

The 8T04 consists of the necessary logic to decode a 4-bit 
BCD code to seven segment (0 through 9) readout, as well 
as some selected signs and letters. 



Incorporated in this device is a blanking circuit which turns 
all segments off when activated. The blanking circuit allows 
suppression of all numerically insignificant zeros, thereby 
presenting an easily read display. 

LOGIC DIAGRAM 



Also included is the necdnsary circuitry to implement 
suppression of leading and/cr trailing zeros. A Lamp Test 
control is provided to turn ill segments on. The Lamp Test 
allows the viewer to check the validity of the display 
lamps. 

High performance bare collator output transistors are used 
in the 8T04 for directly drivfig incandescent lamps or com- 
mon anode LED displays. 



"^Tl>-r£>^- 



;I>rO--::_: 



:X>-rO- 



:X>-rO 



W^ 



^> 



iO 



^^=>70 



^O 



O- 



o> 



^D" 



O 



^3- 




j^D^' 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Nunnbers 
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DIGITAL 8000 SERIES TTL/MSI ■ 8T04 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 










LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 














NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


LT 


RBI 


RBO 
Bl 


DRIVEN 
INPUTS 


OUTPUTS 




"1" Output Voltage 


3.1 






V 






-160mA 






7,9 


RBO 






















"0" Output Voltage 






















RBO 






0.4 


V 




0.8V 


4.8mA 


0.8V 




8,9 


A-G 






0.50 


V 


0.4V 


0.4V 


0.4V 




40mA 


8,9 


"1" Output Leakage 






















Current (A-G) 






100 


mA 




0.8V 






6.0V 


9,10 


"1" Input Current 






















RBI 






40 


mA 




4.5V 










LT 






160 


mA 


4.5V 












All Other Inputs 






80 


mA 




4.5V 


4.5V 


4.5V 






"0" Input Current 






















RBI 


-.1 




-1.2 


mA 




0.4V 










Bl 


-.1 




-2.2 


mA 






0.4V 








LT 


-.1 




-10 


mA 


0.4V 












All Other Inputs 


-.1 




-1.6 


mA 


0.4V 






0.4V 






Input Voltage Rating 


5.5 






V 






10mA 






11 


Power/Current Consumption: 






















"S" Temperature Range 






394/75 


mW/mA 












11 


"N" Temperature Range 






446/85 


mW/mA 












11 






NOTES: 

1 . All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive NAND Logic Definition: 
"UP" Level = "1", "DOWN" = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
Isolation diodes become forward biased. 

6. Measurements apply to each gate element Independently. 

TEST FIGURE FOR "0" OUTPUT VOLTAGE 



7. 
8. 
9. 

10. 
11. 



Output source current Is supplied through a resistor to ground. 
Output sink current is supplied through a resistor to S/qq- 
See truth table: "1" Threshold = 2.0V for a,b,c,d. 
"0" Threshold = 0.8V for a,b,c,d. 
Connect an external Ik ±1% resistor to the output for this test. 
Vcc = 5.25V. 



VccC 




















1 


OUTPUT 1 


o 






A 

B 




) 







b 













o 


d 
LT 




C 
D 

E 


— o 




Ion 




r— t-O 




-^ 


f 1 




^-O 


RBI 




F 


— ° J? 


Y 


< 

0. 


'— O 


BI/RBO 




G 


^ 


Von 




1 
»v 




1 




J 


Each output is tested separately In the ON state. 
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DIGITAL 8000 SERIES TTL/MSI ■8T04 



SCHEMATIC DIAGRAM 




t5J 



;:e.« , 



f^i^ 





..«■ ::( 
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DIGITAL 8000 SERIES TTL/MSI ■ 8T04 



TRUTH TABLE 



INPUTS 


BI/RBO 


OUTPUTS 


INPUT CODE 


LAMP TEST 


RBI 


OUTPUT STATE 


DISPLAY 
CHARACTER 


deb 


a 


LT 




NOTE 


A 


B 


C D E 


F 


G 




XXX 


X 





X 


X 

















o 
u 


XXX 



X 





X 





(Note 1 8i 2) 




1 
1 


1 
1 


1 1 1 
1 1 1 


1 
1 


1 
1 


BLK 
BLK 










1 


(Note 2) 














1 


i_i 





1 




X 




1 





1 1 


1 


1 


1 
1 


1 







X 










1 


1 





Z! 
1— 


1 


1 




X 










1 


1 





11 


1 







X 




1 





1 1 








u 

1 


1 


1 




X 







1 


1 








c 


1 1 







X 




1 


1 











u 


1 1 


1 


1 


X 










1 1 


1 


1 


1 


1 







X 



















8 


1 


1 




X 










1 1 








o 

1 


1 1 







X 




1 


1 


1 1 1 


1 







1 1 


1 




X 




1 


1 


1 1 1 


1 


1 


BLK 


1 1 







X 










1 








o 
1 1 


1 1 


1 




X 




1 


1 


1 1 


1 


1 


r 


1 1 1 







X 




1 


1 


1 





1 


I- 


1 1 1 


1 




X 




1 


1 


1 1 1 


1 


1 


BLK 



I 



»COMIVIA 



X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR output. 

NOTE: 

1. BI/RBO used as input. 

2. BI/RBO should not be forced high when a,b,c,d, RBI 
terminals are low, or dannage may occur to the unit. 
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SEVEN SEGMENT 
DECODER/TRANSISTOR DRIVER 



B,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8T05 



DESCRIPTION 

The 8T05 consists of the necessary logic to decode a 4-Bit 
BCD code to seven segment (0 through 9) readout as well as 
some selected signs and letters. 

A Ripple Blanking input is provided to implement suppres- 
sion of leading and/or trailing zeros. The suppression of all 
numerically insignificant zeros provides an easily read 
display. 

Incorporated in the Ripple Blanking output (BI/RBO) is the 
facility to ground all the outputs. Blanking of the outputs 
allows for intensity modulation. 

LOGIC DIAGRAM 



A Lamp Test input is provided which, when grounded 
forces all segment outputs high. This allows the viewer to 
check the validity of the display presentation by testing the 
integrity of the lamps. 



The 8T05 has resistor pullups on the outputs to provide 
source current sufficient to drive interfacing elements. This 
allows the unit to drive high voltage transistors for neon 
displays. The 8T05 can also be used to drive common 
cathode LED displays at moderate light intensity levels. 



^^i>MHI>^ 



:l>-[-D--^_: 



:I>rO- 



\X>>i-0 



W^ 



^D- 



i^> 



^O-Q 



-^D> 



O- 



O- 



^> 



O 



^D- 



O 




■i>;?,° 



^=o^ 



' ^ (11) 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 






LT 






OUTPUTS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


RBI 


RBO 
Bl 


DRIVEN 
INPUTS 


A-G "1 " Output Voltage 


3.9 






V 


0.4V 








-500juA 


7,9 


A-G Output Source Current 


-2.3 






mA 


0.4V 








1.0V 




A-G "0" Output Voltage 






0.3 


V 


4.5V 


0.4V 


0.4V 




+500MA 


8,9 


RBO "1" Output Voltage 


3.1 






V 






-160mA 






7,9 


RBO "0" Output Voltage 






0.4 


V 




0.8V 


4.8mA 


0.8V 




8,9 


"1" Input Current 






















RBI 






40 


HA 




4.5V 










LT 






160 


HA 


4.5V 












All other Inputs 






80 


HA 




4.5V 


4.5V 


4.5V 






"0" Input Current 






















RBI 


-.1 




-1.2 


mA 




0.4V 










Bl 


-.1 




-2.2 


mA 






0.4V 








LT 


-.1 




-1.0 


mA 


0.4V 












All Other Inputs 


-.1 




-1.6 


mA 








0.4V 






Input Voltage Rating 


5.5 






V 








10mA 






Power/Current Consumption: 






















"S" Temperature Range 






394/75 


mW/mA 












10 


"N" Temperature Range 






110/85 


mW/mA 












10 



I 



1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current Is defined as into the terminal referenced. 

4. Positive NAND Logic. Definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting In accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. IVIeasurements apply to each element independently. 

TYPICAL CHARACTERISTIC CURVES 



Output source current is supplied through a resistor to 

ground. 

Output sink current Is supplied through a resistor to Vq_. 

See truth table; "1" Threshold = 2.0V for a,b,c,d. 
"0" Threshold = 0.8V for a,b,c,d. 



'CC 



5.2BV. 





TYPICAL CURRENT SINK 

CAPABILITY VERSUS Vce(SAT) 

(OUTPUTS A-G) 




TYPICAL OUTPUT CURRENT 

VERSUS OUTPUT VOLTAGE 

(OUTPUTS A-G) 




IB 
6 






1 

Vcc - 5.0V 
Ta-2B°C 















7.0V 

e.ov 

S B.OV 
o ^-OV 

> 

3.0V 
2.0V 
1.0V 






1 
Vcc ■ BOV 
Ta-26°C 
























^ 






■^ 












1^ 




















} 






































/ 


1 














N 


N 






















/ 




















V 


N 
















A 


1 
























S 


\ 










1 


/ 






























X 


\ 






/ 
















1 




















\ 


\ 




O.BV 1.0V 1.6V 2.0V 2.S 
Vce(VOLTS) 


V 


1.0mA 2.0mA 3.0mA 4.0mA B.Oi 


hA 
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SCHEMATIC DIAGRAM 
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TRUTH TABLE 



INPUTS 


BI/RBO 


OUTPUTS 


INPUT CODE 


LAMP TEST 


RBI 


OUTPUT STATE 


DISPLAY 
CHARACTER 


deb 


a 


LT 




Note 


A 


B 


C D E F 


G 




XXX 


X 





X 


X 


1 


1 


1111 


1 


S 


X XX 




X 






X 

1 




(Note 1 & 2) 
(Note 2) 





1 





1 





1111 







BLK 
BLK 





1 




X 







1 


10 





1 


1 







X 




1 


1 


110 




3 


1 


1 




X 




1 


1 


110 




3 


1 







X 







1 


10 1 




ij 

1 


1 


1 




X 




1 





110 1 




5 


1 1 







X 










1111 




1 

u 


1 1 


1 




X 




1 


1 


10 





1 


1 







X 




1 


1 


1111 




8 


1 


1 




X 




1 


1 


10 1 




o 

1 


1 1 







X 















— 


1 1 


1 




X 
















BLK 


1 1 







X 




1 


1 


10 11 


1 


l-l 


1 1 


1 




X 










10 





1 * 


1 1 1 







X 










111 





i_ 


1 1 1 


1 




X 
















BLK 



I 



''COMMA 



X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR output. 

NOTE: 

1. BI/RBO used as input. 

2. BI/RBO should not be forced high when a, b, c, d, RBI 
terminals are low, or damage may occur to the unit. 
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SEVEN SEGMENT 
DECODER/DISPLAY DRIVER 



8T06 



DESCRIPTION 

The 8T06 is a monolithic MSI circuit consisting of the nec- 
essary logic to decode a 4-bit BCD code to drive 7-segment 
indicators directly. Open-collector outputs are used for high 
current source applications, such as driving common 
cathode LED displays and discrete active components. The 
8T06 seven segment decoder /driver accepts a 4-bit binary 
code and decodes all possible inputs as decimals 0-9 or 
selected signs and letters. Auxiliary inputs are provided for 

LOGIC DIAGRAM 



B,F,W PACKAGES 

DIGITAL 8000 SERIES TTL/MSI 



maximum versatility. The ripple blanking inputs (RBI) and 
the ripple blanking output (RBO) may be used for auto- 
matic leading and/or trailing-edge zero suppression. The 
RBO output also acts as an oveVriding blanking input (Bl) 
which may be used for intensity modulation or strobing of 
the display. A lamp test (LT) input is provided to check the 
integrity of the display by activating all outputs indepen- 
dent of the input code. 



'~I>-rO-^- 



:l> j£> 



:i>rO 



:I>tO 



W^ 



^D^ 



;^>- 



^0--Q 



^^I> 



t> 



£> 




r-OF 



""■ r-O' 



Vcc = <16) 
GND = (8) 
( ) = Denotes Pin Numbers 
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ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 






















MIN. 


TYP, 


MAX. 


UNITS 


LT 


RBI 


Bl 


INPUTS 


OUTPUTS 




"1" Output Voltage 






















RBO 


3.1 






V 






-160mA 






7,9 


"0" Output Voltage 






















(A-G) 






0.5 


V 


4.5V 


0.4V 


0.4V 




40mA 


8,9 


RBO 






0.4 


V 




0.8V 


4.8mA 


D.8V 




8,9 


"1" Output Leakage Current 






















(A-G) 






100 


mA 


0.4V 








6.0V 


9, 10 


"1" Input Current 






















RBI 






40 


mA 




4.5V 










LT 






160 


(uA 


4.5V 












All Other Inputs 






80 


mA 




4.5V 


4.5V 


4.5V 






"0" Input Current 






















RBI 






-1.2 


mA 




0.4V 










Bl 


-.1 




-2.2 


mA 






0.4V 








LT 


-.1 




-10 


mA 


0.4V 












All Other Inputs 


~-' 




-1.6 


mA 


0.4V 


0.4V 


0.4V 


0.4 V 






Input Voltage Rating 


5.5 






V 




10mA 




10mA 






Power/Current Consumption: 






















"S" Temperature Range 






394/75 


mW/mA 












11 


"N" Temperature Range 






446/85 


mW/mA 












11 



I 



NOTES: 

1 . All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 
.3. Positive current is defined as into the terminal referenced. 

4. Positive NAND Logic Definitions: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

5. Measurements apply to each gate element Independently. 

TEST FIGURE FOR "0" OUTPUT VOLTAGE 



7. Output source current Is supplied through a>resistor to ground. 

8. Output sink current is supplied through a resistor to Vqq. 

9. See truth table: "^" Threshold = 2.0V for a,b,c,d. 

"0" Threshold = 0.8V for a,b,c,d. 

10. Connect an external Ik ±1% resistor to the output for this test. 

11. Vcc" 5.25V. 



VccO- 



X 




Each output Is tested separately in the ON state. 
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SCHEMATIC DIAGRAM 




3-130 



DIGITAL 8000 SERIES TTL/MSI ■ 8T06 



TRUTH TABLE 



INPUTS 


Bl/RBO 


OUTPUTS 


















DISPLAY 


INPUT CODE 




LAMP TEST 


Rpi 






OUTPUT STATE 






CHARACTER 


deb 


a 


LT 




Note 


A 


B C D E 


F 


G 




XXX 


X 





X 


X 


1 


1111 


1 


1 


8 


XXX 




X 






X 

1 




(Note 1 &2) 
(Note 2) 




1 





1111 





1 







BLK 
BLK 









X 







110 








1 

1 


1 







X 




1 


10 11 







2 


1 






X 




1 


1110 







3 


1 







X 







110 


1 




u 


1 






X 




1 


110 


1 




c 


1 1 







X 







111 


1 




b 


1 1 






X 




1 


110 








1 


1 







X 




1 


1111 


1 




.8 


1 






X 




1 


110 


1 




'-I 


1 1 







X 















— 


1 1 






X 
















BLK 


1 1 







X 




1 


110 1 


1 


1 


l-l 


1 1 






X 







10 








1 * 


1 1 1 







X 







11 


1 





1 


1 1 1 






X 
















BLK 



I 



"COMMA 



X = Don't care, either "1" or "0". 
81/RBO is an internally wired OR output. 

NOTE: 

1. Bl/RBO used as input. 

2. Bl/RBO should not be forced high when a, b, c, d, RBI 
terminals are low, or damage may occur to the unit. 
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QUAD BUS DRIVER 



A,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8T09 



DESCRIPTION 

The 8T09 is a high speed quad bus driver device for appli- 
cations requiring up to 25 loads interconnected on a single 
bus. 

The tri-state outputs present a high impedance to the bus 
when disabled, (control input "1") and active drive when 

LOGIC DIAGRAM AND TRUTH TABLE 



enabled (control input "0"). This eliminates the resistor pull- 
up requirement while providing performance superior to 
open collector schemes. Each output can sink 40mA and 
drive 300pF loading with guaranteed propagation delay less 
than 22 nanoseconds. 

SCHEMATIC DIAGRAM 






Data 


Disable 


Output 



1 

1 




1 
1 


1 


Hi- Z 
Hi- Z 



Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers for 

14 Pin Oual-in-Line Package 



»cc 




r^ 



J 



K 

■He 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


data 


DISABLE 


OUTPUTS 


"1" Output Voltage 
"0" Output Voltage 
Output Leakage Current 
"1" Input Current 
"0" Input Current 
Input Voltage Rating 
Power/Current Consumption 
Output Short Circuit Current 


2.4 
-40 

5.5 
-40 


3.0 
0.2 

236/45 


0.4 

+40 

40 

-2.0 

340/65 
-120 


V 
V 

mA 
ma 

mA 

V 

mW/mA 

mA 


0.8V 
2.0V 

0.4V 
10mA 

OV 


0.8V 
0.8V 
2.0V 
4.5V 
0.4V 
10mA 

OV 


-5.2mA 

40mA 

0.4V or 2,4V 

OV 


7 
8 
3 

11 
10,11 
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Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


















MIN. 


TYP. 


MAX. 


UNITS 


DATA 


DISABLE 


OUTPUTS 




Propagation Delay 


















Data to Output 


















*on' *off 






10 
20 


ns 
ns 






SOpF load 
300pF load 


9 
9 


Disable to Output 


















High Z to 0,0 to High Z 






14 
22 


ns 
ns 






30pF load 
300pF load 


9 
9 


High Z to 1, 1 to High Z 






14 
22 


ns 
ns 






30pF load 
SOOpF load 


9 
9 



NOTES: 

1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground pin tied to zero 
volts. I 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive NAND Logic definition; 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



10. 
11. 



should the isolation diodes become forward biased. 

Measurements apply to each output and the associated 

data input Independently. 

Output source current is supplied through a resistor to 

ground. 

Output sink current Is supplied through a resistor to Vqq. 

Refer to AC Test Figures. 

Not more than one output should be shorted at a time. 



I 



'CC 



5.25 volts. 



AC TEST FIGURES AND WAVEFORMS 



PROPAGATION DELAY (DATA TO OUTPUT) 





1 


) 




, 


DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 












^ 
















^ 








^ 




_ 















































DATA 


/,.sv 


-\,,sv 


OUTPUT —_ 


1 1 


1 

1 ■/'■'" 
— n 



I I 



FIGURE 1. 



X 

r 



IN 916 

1— M- 



r 



INPUT PULSE: 

t^ = tf = 5ns (10% TO 90%) 

FRED. = 1MHz (50% DUTY CYCLE) 

AMP. = 2.6V 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 



PROPAGATION DELAY 
("0" TO HIGH Z, tpLz; HIGH Z TO 0, tp^L) 



DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 



T 




/I.SV X.I.I 



'U \\z. 



INPUT PULSE: 

t^ = tf - 5ns(10% TO 90%) 

FREa = 200kHz 

AMP = 2.6V 



FIGURE 2. 



PROPAGATION DELAY 
("1" TO HIGH Z, tpHz; HIGH Z to "1", tp^H) 







VcciSOV 










DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 
























PULSfc 
GENERATOR 








^ 
















































1 





I 



T 



Jf~ 



\ 



I f 



•phz- 



Tl 
I I 



INPUT PULSE: 

V = t^ = 5ns(10% TO 90%) 

FREQ. = 200kHz 

AMP = 2.6V 



FIGURE 3. 
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TYPICAL APPLICATION 



o— D° — F 



o— r~)° — " 



JCHH 



1/4(8T09) 

r. 1 



P" "~"~ T BUS j 



I 1 




llcy^ 



I 



The above figure illustrates usage of the 8T09 in data pro- 
cessing logic. For example, FF-j thru FF^ may represent 
bit X in each of several functions in a minicomputer (accu- 
mulators, MQ register, index registers, indirect address 



registers, etc.). Transfer from any source to any load, in- 
cluding transfers from one register to another, can take 
place along the single path labeled "BUS". 
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TRI-STATE QUAD D-TYPE 
BUS FLIP-FLOP 



B,F,W PACKAGES 



DESCRIPTION 

The 8T10 is a high speed Quad D flip-flop with tri-state 
outputs for use in bus-organized systems. The high current 
sink capability permits up to 20 standard loads to be inter- 
connected on a single bus. The outputs present a high 
impedance to the bus when disabled (Control Input "1") 
and active drive when enabled (Control Inputs "0"). 

All four D-type flip-flops operate from a common clock 
with data being transferred on the low-to-high transition of 
the pulse. 

A common clear input resets all flip-flops upon application 
of a logic "1" level. 

Data will be stored if either one or both inputs to the Input 
Disable NOR gate is a logic "1". 



DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8T10 



TRUTH TABLE 






On 


'Ndis 


OUTdis 


On+l 














1 








1 


X 


1 





On 


X 


X 


1 


High Z 



refers to the output state before a clock pulse. 
0+1 refers to the output state after a clock pulse. 



IN DlSf 




OUT DIS2 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Dn 


IN 
DIS1 


IN 
DIS2 


OUT 
DIS1 


OUT 
DIS2 


CLEAR 


CLOCK 


OUTPUT 


"1" Output Voltage 


2.4 


3.0 




V 


2.0V 


0.8V 


0.8V 


0.8V 


0.8V 


0.8V 


Pulse 


-5.2mA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 


0.8V 


0.8V 


0.8V 


Pulse 


32mA 


7 


Output Leakage Current 
(High Impedance State) 


-40 




+40 


ma 




0.8 


0.8V 


+2.0V 


+2.0V 


0.8V 


Pulse 


+0.4V/ 
+2.4V 




"1" Input Current 




























D^ Inputs 






40 


mA 


4.5V 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 








All Other Inputs 






50 


mA 




4.5V 


4.5V 


4.5V 


4.5V 


4.5V 


4.5V 






"0" Input Current 




























D^ Inputs 


-.100 




-3.2 


mA 


0.4V 


















All Other Inputs 


-.100 




-2.0 


mA 




0.4V 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 






Input Voltage Rating 


+5.5V 








10mA 


10mA 


10mA 


10mA 


10mA 


10mA 


10mA 
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Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 












IN 


IN 


OUT 


OUT 










MIN. 


TYP. 


MAX. 


UNITS 


Dn 


DIS1 


DIS2 


DIS1 


DIS2 


CLEAR 


CLOCK 


OUTPUT 




Propagation Delay (tg^, t^ff) 




























Clock to Output 




























Cl = 30pf 




18 


25 


ns 


















12 


Cl = 300pf 




24 


35 


ns 


















12 


Disable to Output 




























High Z to Logic 0, tpjiL 




20 


30 




















10, 12 


State (Cl = 300pf) 




























Logic to High Z, tp|_2 
High Z (Cl = SOOpf) 




20 


30 




















11, 12 




























Clear to Output 




























Cl = 30pf 




15 


22 


ns 


















12 


Cl = 300pf 




21 


30 


ns 


















12 


Set Up Time, t^^^^^^ 




























Data 


+5 


-1 




ns 


















12 


Input Disable 




-6 





ns 


















12 


Hold Time, tnj,,^ 




























Data 




-1 


+5 


ns 


















12 


Reset Pulse Width 


15 






ns 


















12 


Clock Frequency 


35 


50 




MHz 


















12 


Clock Pulse Width 




























Positive 




8 


12 


ns 


















12 


Negative 




8 


12 


ns 


















12 


Power/Current Consumption 






619/ 
118 
-120 


mW/mA 


0.4V 


0.4V 


0.4V 


4.5V 


0.4V 


0.4V 


4.5V 




8 


Output Short Circuit Current 


-40 




mA 


4.5V 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 




o.ov 


8,9 



I 



NOTES: 

1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced are 
left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current fiow is defined as into the terminal re- 
ferenced. 

4. Positive logic definition: "UP" Level = "1", "DOWN" 
Level = "0". 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



5. 



7. 

8. 

9. 
10. 
11. 
12. 



should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vj-.^. 



'CC 



= 5.25V. 



Not more than one output should be shorted at a time. 
Measured to 1.5V level of output waveform. 
Measured to 10% level of output waveform. 
Refer to AC Test Circuits. 



AC TEST CIRCUITS AND WAVEFORMS 



PROPAGATION DELAY to^, toff (CLOCK TO OUTPUT) 
DATA SETUP TIME, tgetup 



GENEiRATOR 



-•- Cl 



INPUT 
DISABLE 



T 




LOAD CtRCU ITS 

2, 3B(4 
SAME AS LOAD 
- _OIRCU_IT 1_ _j 



FIGURE 1 



J«L/^^v^^^r 



CLOCK '""7~. ^ ^1 

— I |-^'ietupll) ^1 |_^ t5j,„p 101 

-fm 90%V I /" 

1.5V/- I 1.5V\- I / 

io%;iZ| i\Li2___y_ . 



*l''lT 



IMt 



OUTPUTS [/i I [\_ 

O0,Oi,O2,O3 -^1 1^ toff — I |-- 



V /" 



3-137 



DIGITAL 8000 SERIES TTL/MSI ■ 8T10 



AC TEST CIRCUITS AND WAVEFORMS (Cont'd) 



H 



PROPAGATION DELAY (CLEAR TO OUTPUT) 



OOOO r 2.8VO 1 
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FIGURE 2 



PROPAGATION DELAY (DATA HOLD TIME) 
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FIGURE 4 
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TYPICAL APPLICATIONS 



TO TTL LOADS 







I2O11A 

"1" OUTPUT 
CURRENT 


OUTPUT IN 
LOGICAL 


8T10 

(1) 




"1" STATE 
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40.A 1 






OUTPUT IN 
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HIGH Z STATE 
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MULTIPLEXING EIGHT LED DISPLAYS 
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DUAL LINE DRIVER 



B,F,W PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



g. Short Circuit Protection: 

Incorporates a latch-back short circuit protection feature 
which protects the device by linniting the current it may 
source when operating under conditions of zero load 
resistance. 

LOGIC DIAGRAM 



DESCRIPTION 

The 8T13 is a monolithic Dual Line Driver designed to drive 
50 ohm or 75 ohm coaxial transmission lines. TTL multiple 
emitter inputs allow this line driver to interface with stand- 
and TTL or DTL systems. The outputs are designed to 
drive long lengths of coaxial cable, strip line, or twisted 
pair transmission lines with impedances of 50J2to 500J2. 

Key Design Benefits: 

a. High-Power Drive Capability: 
Specified at -75mA source current rating at 2.4 volts. 

b. Party- Line Operation: 
Emitter-follower outputs enable two or more drivers 
to drive the same line. This permits multiple time- 
shared terminal connections since these drivers have no 
effect upon the transmission line unless activated. 

c. Input gating structure allows employment of the "OR" 
as well as the "AND" function. 

d. High Speed: ton = toff = 20ns (max). 
6- Input Clgmp Diodes: Protects inputs from line ringing. 
f. Single 5 Volt power supply. 

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



8T13 




CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


AND GATE #1 


INPUTS 

OF #2 


OUTPUTS 










INPUT 


OTHER 




MIN. 


TYP. 


MAX. 


UNITS 


UNDER 
TEST 


INPUTS 


AND GATE 






'"[" Output Voltage 


2.4 






V 


2.0V 


2.0V 


0.8V 


-75mA 


6 


"1" Output Leakage Current 






80 


mA 


OV 


OV 


OV 


3.0V 


7 


"0" Output Leakage Current 






-800 


mA 


0.8V 


4.5 V 


OV 


0.4V 




"0" Input Current 


-0.1 




-1.6 


mA 


0.4V 


4.5V 








"1" Input Current 






40 


HA 


4.5V 


OV 









Ta = 25° C and Vqc = 50V 















TEST CONDITIONS 










LIMITS 














AND GATE NO. 1 






CHARACTERISTICS 














INPUTS 




























INPUT 


OTHER 
INPUTS 


OF NO. 2 


OUTPUTS 


NOTES 




MIN. 


TYP. 


MAX. 


UNITS 


UNDER 
TEST 


AND GATE 






Turn-On Delay, t^^ 




32 


20 


ns 
ns 










8, 11 

9, 11 


Turn-Off Delay, t^^f 




22 


20 


ns 
ns 










8,11 
9,11 


Power/Current Consumption: 




















Output at "0" 






315/60 


mW/mA 


0.8V 


0.8V 


0.8 V 




10, 13 


Output at "1" 






150/28 


mW/mA 


2.0 V 


2.0V 


2.0V 




10,13 


Input Voltage Rating 


5.5 






V 


10mA 


OV 


OV 






"1 " Output Current 


-100 




-250 


mA 


4.5V 


4.5 V 


OV 


2.0V 


12 


Output Short Circuit Current 






-30 


mA 


4.5V 


4.5 V 


OV 


OV 


12 


Input Clamp Voltage 






-1.5 


V 


-12mA 
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1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positivecurrent is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to 
ground. 

7. With forced output voltage of 3 volts no more than 500 tiA 



11. 
12. 



will enter the driver when output is in "0" state. \/qq = OV. 

R|_ = 37n to ground. 

Load is 37n in parallel with lOOOpF. 

Iq/-, is dependent upon loading. \qq limit specified is for 

no-toad test condition. 

Reference AC Test Figure and Pulse Requirements. 

Reference "Typical Output Current vs Output Voltage 

Curve." 

Vqq = 5.25 volts. Power Consumption specified for both 

drivers in package. 



SCHEMATIC DIAGRAM 




I 



AC TEST FIGURE AND WAVEFORMS 



INPUT 
Q O 3.0V 



PULSE 
QENERATOR 




OUTPUT 
O 



PULSE REQUIREMENTS 



INPUT PULSE; 

Amplitude = 3.0V 

PW = 40ns (50% Duty Cycle) 

t^ = t^ <5ns (10% and 90% measurement points) 
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TYPICAL OUTPUT CURRENT VERSUS OUTPUT VOLTAGE CURVE 











V 


Ta- 


!6°C 










\ 


\ 














\ 


\ 














\ 


















1.0 1.e 2.0 2Ji 3.0 3.S 

OUTPUT VOLTAGE (VOLTS) 



TYPICAL APPLICATIONS 

A typical application for the 8T13 is shown in Figure 1. 
If only one line driver is to be used for each transmission 



line, the line may be terminated with 50 ohms on the 
receiving end only. See Figure 2. 



. 1/3 8T14 V3 8T14 

U^ RECEIVER U^ RECEIVER 



•1 




FIGURE 1 
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TRIPLE LINE RECEIVER 
WITH HYSTERESIS 



B,F,W PACKAGES 



8T14 



DESCRIPTION 

The 8T14 is a Triple Line Receiver designed for applica- 
tions requiring digital information to be transmitted over 
long lengths of coaxial cable, strip line, or twisted pair 
transmission lines. The Receiver's high impedance input 
structure (»30kfl) presents a minimal load to the driver 
circuit and allows the transmission line to be terminated in 
its characteristic impedance to minimize line reflections. 

The built-in hysteresis characteristic of the 8T14 also makes 
it ideal for such applications as Schmitt triggers, one-shots 
and oscillators. 



DIGITAL 8000 SERIES TTL/MSI 

FEATURES 

• BUILT-IN INPUT THRESHOLD HYSTERESIS* 

• HIGH SPEED: ton = *off " 20ns (Typical) 

• EACH CHANNEL CAN BE STROBED 
INDEPENDENTLY 

• FANOUT OF TEN (10) WITH STANDARD TTL 
INTEGRATED CIRCUITS 

• INPUT GATING IS INCLUDED WITH EACH LINE 
RECEIVER FOR INCREASED APPLICATION 
FLEXIBILITY 

• OPERATION FROM A SINGLE +5 VOLT LOGIC 
SUPPLY 



'Hysteresis is defined as the difference between the input thresholds for the "1" and "0" output states. Hysteresis is specified at 0.5 volts 
typically and 0.3 volts minimum over the operating temperature range. 

LOGIC DIAGRAMS 




ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 







LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 














NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


R 


S 


A 


B 


OUTPUTS 


"1" Output Voltage 


2.6 


3.5 




V 


2.0V 


4.5V 


OV 


OV 


-SOOmA , 


6,11 




2.6 


3.5 




V 


OV 


0.8V 


OV 


OV 


-800mA 


6,11 


"0" Output Voltage 






0.4 


V 


0.8V 


2.0V 


OV 


OV 


16mA 


7,10 








0.4 


V 


OV 


OV 


2.0V 


2.0V 


16mA 


7,10 


"0" Input Current: 






















Sn 


-0.1 




-1.6 


mA 


OV 


0.4V 










An 


-0.1 




-1.6 


nfiA 


OV 




0.4V 








Bn 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















Rn 






0.17 


mA 


3.8V 












Sn 
An 






40 
40 


mA 

mA 


3.8V 


4.5V 


4.5V 


OV 




8,9 


Bn 






40 


mA 






OV 


4.5V 






Hysteresis 


0.30 


0.50 




V 




4.5V 


OV 


OV 




8,9 
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Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


R 


S 


A 


B 


OUTPUTS 


Turn-On Delay, t^^ 
Turn-Off Delay, t^f^ 
Power /Current Consumption 
Input Voltage Rating 

S 

A 

B 
Output Short Circuit Current 
Input Clamp Voltage: 

S 

A 

B 


5.5 

5.5 

5.5 

-50 


20 

20 

315/60 


30 

30 

380/72 

-100 

-1.5 
-1.5 
-1.5 


ns 

ns 

mW/mA 

V 
V 
V 

mA 

V 
V 
V 


3.8V 
OV 
OV 
3.8V 


10mA 
OV 
OV 
OV 

-12mA 


OV 

10mA 
OV 
OV 

-12mA 


OV 
OV 

10mA 
OV 

-12mA 


OV 


12 
12, 13 



NOTES: 

1 . All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open, 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current isdefined as into theterminal referenced. 

3. Positive current flow isdefined as into the terminal referenced. 

4. Positive Logic Definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

SCHEMATIC DIAGRAM 



6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to V^q. 

8. Hysteresis is defined as voltage difference between R input 
level at which output begins to go from "0" to "1" state and 
level at which output begins to go from "^" to "0". Refer to 
Hysteresis Test Circuit. 

9. Vcc = 5.0V. 

10. Previous condition is a "1" output state. 

1 1 . Previous condition is a "0" output state. 

12. V(,(, = 5.25 volts. 

13. Not more than one output should be shorted at a time. 

14. Refer to AC Test Circuit and waveforms. 
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AC TEST CIRCUIT AND WAVEFORMS 



MONITOR 

INPUT PULSE 

P 



PULSE 
GENERATOR 



SWITCH 1 

■A Or- 



> 30 



> 



r 



r 



9 Q2T 



■^4■ 



84.5n 2.6V 

-vv\ — o 



3 Receivers In the package. 
Test each Receiver using switch 
positions as shown In Table I. 



X, 



Input Pulse: 

Amplitude = 2.6V 

Pulse width = 200nS 

(50% Duty Cycle) 

tr = tf = 5nS ( 1 0% to 90%) 



TABLE 1 


Receiver no. 


Position 


Receiver 1 
Receiver 2 
Receiver 3 


Switch 1 


Switch 2 


1 
2 
3 


1 

2 
3 




HYSTERESIS TEST CIRCUIT 



Vcc = 5.0V 



CURVE TRACER 
TEK.575 



11 14 
15 10 



-L 1.0 Mf 



VI 





















l.OV 




2.0V V,N 



V2 Vi 

FIGURE 2 



FIGURE 1 



Verify in each of three (3) positions of S^ (Figure 1 ) that the 
following occurs per Figure 2. 

1. V.| and V2 must be between 0.8V minimum and 2.0V rriax. 

2. Hysteresis = V.,- Vg > 0.3V. 
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TYPICAL APPLICATIONS 



COAXIAL TRANSMISSION SYSTEM 




8T13 DRIVER 




8T14 RECEIVER 



PARTY-LINE APPLICATION 




t^y^ 



-8T13 DRIVERS 



8T14 RECEIVER 



If more than one driver/receiver is to be used for each transmission 
iine, the line should be terminated at both ends as shown in Fig. 2. 



SCHMITT TRIGGER APPLICATION 




aT14 RECEIVER 
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DUAL COMMUNICATIONS 
EIA/MIL LINE DRIVER 



A,F PACKAGES PRODUCT AVAILABLE IN 0°C TO +75°C TEMPERATURE RANGE ONLY 



DIGITAL 8000 SERIES TTL/MSI 



8T15 



DESCRIPTION 

The 8T15 Dual Communications Line Driver provides line 
driving capability for data transmission between Data 
Communication and Terminal Equipment. The device meets 
or exceeds the requirements of EIA Standard RS-232B and 
C, MIL STD-188B and CCITT V 24. 

This dual 4-input NAND driver will accept standard TTL 
logic level inputs and will drive interface lines with nominal 
data levels of +6V and -6V. Output slew rate may be ad- 
justed by attaching an external capacitor from the output 
terminal to ground. The outputs are protected against 
damage caused by accidental shorting to as high as ±25V. 



LOGIC DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


» 


Input Voltage 


+5.5V 


Output Voltage 


±25V 


vcc 


+15V 


Vee 


-15V 


Storage Temperature 


-65°Cto+150°C 


Operating Temperature 


0°Cto+75°C 



'Limiting values above which serviceability may be impaired. 



(l)0-^ 










(2)0 


1_ 


= I>-|> 


>— 


-0(6) 


(3)0 


i 








(4)0 


-J 








(10)0 — 










(11)0— 


1_ 


or> 


,_ 


-0(9) 


(12)0 


J 








(13) O 










^EE 


_ 


(8) 






Vcc 


= 


(14) 






GND 


= 


(7) 






( ) 




Denotes Pin 


N 


umbers 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


DRIVEN 


OTHER 


"1" Output Voltage 
"0" Output Voltage 
"0" Input Current 
"1" Input Current 


+5.0 
-5.0 
-0.1 


+6.0 
-6.0 
-0.8 


+7.0 
-7.0 
-1.6 
40 


V 

V 

mA 

mA 


0.8V 
2.0 V 
0.4V 
4.5V 


o.ov 


-4.0mA 
4.0mA 





3-147 



DIGITAL 8000 SERIES TTL/MSI ■ 8TT5 



Ta = 25OC, Vcc = +12.0V, Vee = -12.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


DRIVEN 


OTHER 


Output Rise Time 

Output Fall Time 

Output Rise Time 

Output Fall Time 

Power Consumption 

(per driver) 

Current from Positive Supply 

Current from Negative Supply 

Input Voltage Rating 

Output Short Circuit Current 

Output Impedance 

(Power on) 

(Power on) 

(Power off) 
Input Clamp Voltage 


200 
200 

5.5 
300 


95 
95 

2.5M 


4 
4 

275 

16 
28 

-25 

+25 

-1.5 


us 
MS 
ns 
ns 
mW 

mA 
mA 
V 
mA 
mA 

ohms 

ohms 

ohms 

V 


10mA 
O.OV 

O.OV 
2.0V 

-12.0mA 


O.OV 


Load A 
Load B 
LoadC 
Load D 

-25V 
+25V 

-3.5±1mA 
+3.5±1mA 
±2V 


7,8 
7,8 
7,8 
7,8 
10 

10 
10 

9, 10 
9, 10 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

Precautionary measures should be taken to ensure current 



5. 



SCHEMATIC DIAGRAM 



limiting In accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Refer to AC Test Circuits and waveforms. 

8. Rise and fall times are measured between the +3V and 
-3V points on the output waveform. 

9. Test each driver separately. 

■■O- Vcc " +''2.6V, VgE = -12.6V 
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AC TEST FIGURES & WAVEFORMS 



LOAD A 



LOAD B 



LOADC 






3000 pF 



I l 3000 pF 



, 

±20pF ±500 pF 

J J 



SHAPING 
CAPACITOR 



LOADD 



i:20pF :|:500pF 



SHAPING. 
CAPACITOR 




TYPICAL OUTPUT CHARACTERISTIC CURVE 



+'0UT 
+10mA 

+5mA 

0mA 

-5mA 

-10mA 



■'out 



1 

8T15 


— 1 
















Vcc = +12V 
Vee=-12V 1 
Ta " +25°C i 
















' 








^ 


^ 


^ 


-VOUT 


«■ 








+V6UT. 1 




^ 


h-" 
















*.«^ 


0^ 




















, 











-25V -15V -5V +5V +15V +25V 



TYPICAL APPLICATIONS 



HIGH DIFFERENTIAL NOISE IMMUNITY (EIA + INPUT) 



^"^I>H> 



1/2(8T15) ^ 




=■ 1/2(8T16> 



HIGH COMMON MODE NOISE IMMUNITY (MIL + INPUT) 



'^^Z)H> 



1/2(8T15) 




■^ 1/2(8T16) 
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DUAL COMMUNICATIONS EIA/MIL LINE RECEIVER 

WITH HYSTERESIS 



A.F PACKAGES PRODUCT AVAILABLE IN TO +75 C TEMP. RANGE ONLY. 



DESCRIPTION 

The 8T16 Dual Communications Line Receiver provides 
receiving capability for data lines between Data Communi- 
cation and Terminal Equipment. The device meets or 
exceeds the requirements of EIA Standard RS-232B and C, 
MIL-STD-188B and CCITT V24 and operates from a single 
5 volt power supply. 

The receivers accept single (EIA) or double ended (MIL) 
inputs and are provided with an output strobing control. 
Both EIA and MIL input standards are accommodated. 



When using the EIA input terminal (with the Hysteresis 
terminal open), input voltage threshold levels are typically 
+2V and -2V with a guaranteed minimum Hysteresis of 
2.4V. By grounding the "Hysteresis" terminal, the EIA 
input voltage threshold levels may be shifted to typically 
+1 .OV and +2.1 V with a minimum guaranteed Hysteresis of 
0.75V. (Note that when using the EIA inputs, the MIL 
inputs— both positive and negative— must be grounded). 



The MIL input voltage threshold levels are typically +0.6V 
and —0.6V with a minimum guaranteed Hysteresis of 0.7V. 
A MIL negative terminal is provided on each receiver per 
specification MIL-STD-188B to provide for common mode 
noise rejection. 



Each receiver includes a strobe input so that: 

a. A "1" on the strobe input allows data transfer. 

b. A "0" on the strobe input holds the output high. 



DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8T16 







HYST. STROBE 






(4) (3) 


MIL+ 


(5)0— 


1 t Lr-N 


EIA 


(q)o— 


k^^>-- 


MIL- 


(DO— 


} 


M|i -. 


(81 O— 


1 


EIA 


/«. « 


H^ 1 — Y_„ 




r— 1< 1— >— 0(i3) 


IVIIL+ 


(10)0— 


(11) (12) 
HYST. STROBE 




vcc 


= (14) 




GND 
( ) 


= (7) 

= Denotes Pin Nunnbers 



ABSOLUTE MAXIMUM RATINGS 

Input Voltage (EIA and MIL) ±25V 

Vcc +7.0V 

Storage Temperature -65°Cto+17^C 

Operating Temperature C to +75 C 

* Limiting values above viihich serviceability may be impaired. 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


EIA 


MIL(+) 


MIL(-) 


HYS 


STROBE 


"1" Output Voltage (EIA) 
("Hysteresis" Open) 


2.6 


3.5 




V 


-3.0V 


OV 


OV 




2.0V 


-800mA 


8,12 


"1" Output Voltage (EIA) 
("Hysteresis" grounded) 


2.6 


3.5 




V 


+0.3V 


OV 


OV 


OV 


2.0V 


-800mA 


8, 10 


"1" Output Voltage (MIL) 


2.6 
2.6 


3.5 
3.5 




V 
V 




-0.1mA 
-0.9V 


OV 
OV 




2.0 V 
2.0V 


-800mA 
-800mA 


8, 11 
8, 11 


"1" Output Voltage (Strobe) 
"0" Output Voltage (EIA) 

("Hysteresis" Open) 
"0" Output Voltage (EIA) 

("Hysteresis" grounded) 


26 


3.5 


0.4 
0.4 


V 
V 
V 


+3.0V 
+3.0V 
+3.0V 


OV 
OV 
OV 


OV 
OV 
OV 


OV 


0.8V 
2.0 V 
2.0V 


-800mA 
9.6mA 
9.6mA , 


8 

9, 12 
9, 12 


"0" Output Voltage (MIL) 






0.4 


V 




+0.1mA 


OV 




2.0 V 


9.6mA 


9, 13 








0.4 


V 




+0.9V 


OV 




2.0 V 


9.6mA 


9, 13 
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Ta = 25° C and Vqc = 5.0V (Cont'd) 




















CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


EIA 


MIL(+) 


MIL(-) 


HYS 


STROBE 


"1" Output Voltage (EIA) 


2.8 


3.5 




V 


+ 1.2V 


OV 


OV 




2.0V 


-800mA 


8, 12 


("Hysteresis" open) 
























"1" Output Voltage WIL) 


2.8 


3.5 




V 




+0.35V 


OV 




2.0V 


-800m A 


8, 13 


"0" Output Voltage (EIA) 




0.2 


0.4 


V 


-1.2V 


OV 


OV 




2.0V 


9.6mA 


9, 10 


("Hysteresis" open) 
























"0" Output Voltage (MIL) 




0.2 


0.4 


V 




-0.35V 


OV 




2.0V 


9.6mA 


9, 11 


Input Resistance (EIA) 


3 


5 


7 


kn 


i25V 


O.OV 


O.OV 










Input Resistance (MIL) 


7.5 


11.4 




kn 


O.OV 


±25V 


O.OV 










Power Consumption (per receiver) 




44 


75 


mW 


3.0V 


OV 


OV 








17 


Output Short Circuit Current 


-10 




-70 


mA 


-3.0V 


O.OV 


O.OV 




5.00V 


O.OV 


16, 17 


Propagation Delay 




100 


150 


ns 










5.00V 




14 


Signal Switching Acceptance 


20 






kHz 










5.00V 




15 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level «= "1", "DOWN" Level = "0", 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

SCHEMATIC DIAGRAM 



10. 

11, 

12. 

13. 
14. 
15. 



This test guarantees operation free of latch-up over the speci- 
fied input voltage range. 

Output source current is supplied through a resistor to 
ground. 

Output sink current is supplied through a resistor to Vqq. 
Previous EIA input: -H3V (See hysteresis curve). 
Previous MIL input: -^0.9V (See hysteresis curve). 
Previous EIA input: -3V (See hysteresis curve). 
Previous MIL input: -0.9V (See hysteresis curve). 
Reference AC Test Figure. 

This test guarantees transfer of signals of up to 20kHz. 
Connect lOOOpF between the output terminal and ground. 
Each receiver to be tested separately. 






CC 



5.25V. 



fc? 



^ 6k 12k ? 

I — vw i- 




J O I 



-M- 
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HYSTERESIS CURVES 



EIA - "HYSTERESIS" OPEN 



EIA - "HYSTERESIS" GROUNDED 



V*-- 

I GUARANTEED HVSTERESfS 1 



-| TYPICAL HYSTERESIS - 



-J U 



-2V -1.2V 



1.2V *7>i *7N 



MIL - HYSTERESIS 



U 1 ^ 

I GUARANTEED HYSTERESIS | 



- TYPICAL HYSTERESIS 1 ^> 



QLIARANTEED HYSTERESIS 



OV +1.0V +1.7V +2.1V +3.0V 



-0.9V -06V -0.36V 



«I.36V «),»V +0.9V 



•Vjn IS REFERENCED TO THE MIL (-) INPUT TERMINAL 



AC TEST FIGURE AND WAVEFORMS 



■{: 
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PROPAGATION DELAY 



SIGNAL SWITCHING ACCEPTANCE 




1 f^ 



*— <pdO 
1.5 V 
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TYPICAL APPLICATIONS 



HIGH DIFFERENTIAL NOISE IMMUNITY 
(EIA + INPUT) 



HIGH COMMON MODE NOISE IMMUNITY 
(MIL + INPUT) 



""^DH> 




'""O-^ 




EIA FAIL-SAFE OPERATION 



INPUT OPEN OR 
INPUT SHORTED OR 
TRANSMITTER 
POWER OFF 




AC COUPLED OPERATIONS 



SCHMITT TRIGGER 



IT 



o-il- 




z/ — ^ 




SINE TO SQUARE WAVE CONVERTER 



% 




"L_n 
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signotiES 



BIDIRECTIONAL ONE SHOT 



B,F PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8T20 



DESCRIPTION 

The Bidirectional One Shot is intended for applications 
where high speed low level signal processing is required. 

The 8T20 is a Monolithic Building Block, consisting of a 
high speed analog comparator, digital control circuitry, and 
a precision monostable multivibrator. The differential input 
threshold voltage is between ±4mV with respect to the 
input reference level which may range from -3.2V to 
+4.2V. For input frequencies up to 8MHz, the device may 
be conditioned to act as a frequency doubler since it can 
trigger on both positive and negative input transitions. 

Timing pins permit using this device in a variety of appli- 
cations where external control over pulse width is desirable. 
Pulse width (t^„) is defined by the relationship t^ = 
C)(Rx Loge2. Pulse width stability is internally compen- 
sated and virtually independent of temperature and Vqq 
variations, thus only limited by the accuracy of external 
timing components. 

An internal resistive divider is available on the chip to 
provide a voltage of 1.4V (typ.). This output can be con- 
nected directly, to either of the comparator inputs as a 
reference voltage when interfacing with TTL outputs. 

ABSOLUTE MAX RATINGS 

Input Voltage 

Vcc: + 7V 

Vee: -7V 

MAX DIFF. INPUT VOLTAGE ± 5V 

LOGIC DIAGRAM 



APPLICATIONS 
DISC, TAPE AND DRUM READERS 
DIGITAL COMMUNICATIONS RECEIVERS 
SIGNAL CONDITIONERS 
TRANSITION DETECTORS 

INPUT/OUTPUT WAVEFORMS 



PEC-l 
NEC-0 


Q 

PEC-O 
NEC= 1 


Q 

PEC -1 

(MEC-1 



1 1 1 1 


1 1 i 1 


""n^ 


-'w 


1 1 






n 




n 


n 


n 


n 


n 



FEATURES 

• DIFFERENTIAL INPUT THRESHOLD = ±4mV 

• PULSE POSITION ERROR = TYPICALLY <3ns 

• MAX. INPUT FREQUENCY = 8 MHz 

• TRIGGERS ON POSITIVE AND/OR NEGATIVE 
TRANSITIONS 



■) EXTERNAL 
ICx..Rx:| {COMPONENTS 

L. 




CLEAR 

(ACTIVE HIGH) 



Vcc ~ (4) <-5V ±5%) 

Vcc = (16) (+5V+5%) 

GND = (8) 

( ) = Denotes Pin Numbers 
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ELECTRICAL CHARACTERISTICS (Over Recommended Temperature Range and Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"1" Output Voltage (All Outputs) 


2.6 






V 


l„^, = -800uA 


7 


"0" Output Voltage (All Outputs) 






0.4 


V 


'out = +16mA 


8 


DIFFERENTIAL INPUTS 














Input Threshold Voltage (Vj) 






±4 


mV 




10 


Input Bias Current 






125 


uA 


Figure 5 




Input Offset Current 




2 




uA 






Common Mode Input Volt, Range 


-3.2 




+4.2 


V 




12 


DIGITAL INPUTS 














"1" Input Current 






40 


uA 


Vi, = 4.5V 




"0" Input Current 














PEC. NEC 


-0.1 




-2.4 


mA 


Vin = 0-4V 




Clear 


-0.1 




-1.6 


mA 


Vin = 0-4V 




Input Voltage Rating (Logic Inputs) 


5.5 






V 


ljn = 10mA 




Reference Voltage (Vp^p) 


0.8 


1.4 


2.0 


V 


Pin 7 tied to Pin 6 




Output Pulse Width, Fig. 1 


10 




40 


ns 


Rx = 10K, Cx = Open 


11 


Output Pulse Width, Fig. 3 


600 




800 


ns 


Rx = 10K,Cx = 100pf 


11 


Power Supply Current 














'cc 




37 


55 


mA 


Vcc = +5.25V 




'EE 




-12 


-20 


mA 


Vcc = -5.25V 




Short Circuit Current (Ijq) 


-20 




-70 


mA 




g 



I 



T^ = 25°C, Vc(, = +5.00V, V^p 



-5.00V 



CHARACTERISTICS 




LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Output Frequency 


16 






MHz 


Fig. 1,fjn = 8MHz 


11 


Propagation Delay (ton, toff) 














Input to 0, Q 




30 


50 


ns 


Fig. 2 


11 


Input to A, A 




30 


50 


ns 


Fig. 4 


11 


Clear to Q,Q 




20 


30 


ns 







NOTE: 



11. 
12. 



All Voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

All measurements are taken with ground pin tied to zero volts. 

Positive current Is defined as Into the terminal referenced. 

Positive logic definition; "UP" Level = "1", "DOWN" Level = "0". 

Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings should the isolation 

diodes become forward based. 

Manufacturer reserves the right to make design and process changes and improvements. 

Output source current is applied through a resistor to ground. 

Output sink current is supplied through a resistor to Vcc. 

Not more than one output should be shorted at a time. 

The differential input threshold voltage (Vj) is defined as the maximum DC voltage deviation from the reference level necessary to 

trigger the one-shot. 

Refer to AC test circuits. 

Common mode voltages that are confined within the dynamic range as specified will not cause false triggering of the one-shot. 
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AC TEST CIRCUITS 



MINIMUM OUTPUT PULSE WIDTH (Cx = OPEN) 

INPUT 2.6V OUTPUTS 




INPUT PULSE: 

PULSE IN 

F-8MHz/B0% DUTY CYCLE 

tR - tf - lOni 

Cl includes probe and JIQ 
capacitance 



,J^^^~^'%z / \ t^rrl 



+200fnV 
OV 
-200inV 



FIGURE 1 
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PROPAGATION DELAY (INPUT TO Q, Q OUTPUTS) 

INPUT 2.6V OUTPUTS 

9+vcc 9 9| 



pulse 
generator 



Q 



4= Cx 

OPEN 



16 15 14 12 



~ ~ -vcc ~ 



FIGURE 2 



IN916 



r 



1 84.512 
Sk 



■r 



I load ir 
^RcyiTi - 



I same as load 

"l CIRCUIT 1 ^ 

INPUT PULSE: 
PULSE IN 
i F-5MHI/5056 DUTY CYCLE 
tR - tf - lOni 

Cl includes probe AND JIG 
CAPACITANCE 
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AC TEST CIRCUITS (Cont'd) 



PROPAGATION DELAY (CLEAR TO Q, 0) 

INPUT 2.6V +VCC OUTPUTS 

" " ?r 




-*|.o„|- 
1.5V-fJLl.5V 

1(11) r \. 



FIGURE 3 






PROPAGATION DELAY (INPUT TO A, A OUTPUTS) 

INPUT 2.6V „,,„,,„ 

9+vcc qOutputs<j 



PULSE 
GENERATOR 



OPEN 



16 15 14 12 



~ ~ -VCC 



— ^-'tfif*- 



PULSE 

(B) 



... ' jK3o5r^T3i?|t, 1 ^ 

IN if OV OV^ / 



,J 



FIGURE 4 



^ 84.Bn 
IN916 



CL • 30pf 



X- 



LOAD -i- I 

^ROJITI 2. 1 



I SAME AS LOAD I 

'|_ _CIRCUIT 1 J 

INPUT PULSE: 
PULSE IN 

F-5MHz/50% DUTY CYCLE 
tR - tf - lOni 

C|. INCLUDES PROBE AND JIG 
CAPACITANCE 



+2O0mV 

\ -200niV 



^-%zjjr^ \__r 
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INPUT BIAS CURRENT TEST CIRCUIT 







+5V 

? 






5 16 

6 4 8 




o 




" 




A 1 

5V 

FIGURE 5 
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RETRIGGERABLE ONE-SHOT 



PRODUCT AVAILABLE IN C TO +75 C TEMP. RANGE ONLY. 



DESCRIPTION 

The Signetics N8T22A is a direct pin-for-pin replacement 
for the 9601 retriggerable one-shot. Triggering can be per- 
formed on either the leading or falling edge of the input 
signal through selection of the proper input terminal. 



The inputs are level-sensitive making triggering independent 
of signal transition times. Output pulse width is determined 
by external timing components (Rx and Cx) with each trig- 
ger pulse initiating a complete new timing cycle. 



DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8T22 











Vcc - (14) S" 

QND = <7) 1 1 

( ) = Denotes | Rx". ' j 
Pin Numbers | ^ , ^ \ 


Pin Number 


12 3 4 


.'■^>^^D^ 


HI-- 


3,-" 


H-*L H H H 
H H-»L H H 
L X L-^H H 
X L L-H H 
L X H L-^H 
X L H L-H 


a 
a 


~m 




*External Connponents 







ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


"1" Output Voltage 
"0" Output Voltage 
Input HIGH Voltage 
Input LOW Voltage 
"0" Input Current 
"1" Input Current 
Timing Resistor 
'^Stray ~ Maximum allowable 
wiring capacitance 


2.4 
1.9 

5.0 


3.4 
0.2 


0.45 

0.9 
1.6 
60 
50 
50 


V 
V 
V 
V 
mA 

mA 
kn 

pF 


lout = -960MA 
lo^jt= 12.8mA 

Vi„ = 0.45V 
Vin = 4.5V 

Plato Ground 



Ta = 25° C and Vqq = 5.0V 










LIMITS 






CHARACTERISTICS 










TEST CONDITIONS 












MIN. 


TYP, 


MAX. 


UNITS 




Propagation Delay 












Negative Trigger Input 




25 


40 


ns 


Rx = 5.0kn, C^ = 


to True Output (t-jj-H) 










C|_= 15pf 


Negative Trigger Input 




25 


40 


ns 


R^ = S.Okn, C>j = 


to False Output (tp^j-) 










Cl= 15pF 


Min. True Output Pulse Width 




45 


65 


ns 


Rx = 5.0kn, C^ = 
Cl= 15pF 


Pulse Width Variation 


3.08 


3.42 


3.76 


MS 


R>j= 10kn,Cx= lOOOpF 


Short Circuit Current 


-10 




-40 


mA 


Vout = OV 


Power Supply Current 






25 


mA 


Vcc = 5.25V 
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NOTES: 

1. Positive current is defined as into the pin referenced. 

2. Unless otherwise noted, 10l<n resistor placed between Pin 13 and V__ (R^). 



AC TEST FIGURE AND WAVEFORMS 



TRIGGER INPUT/OUTPUT AND PULSE WIDTH 




NOTES: 

1. Pulse Generator has the following characteristics: 
t|, = tf = 10ns (10% to 90%), AMP. = 3V. 

2. C, includes probe and jig capacitance. 

3. For tpd+, tpd- and tpw (min.) 

RX = 5kn + 1%, CX = OPEN, PRR = 1MHz. 

4. For Atpw: RX = lOkn ± 1%, C^ = lOOOpF 
PRR = 200kHz. 



V|N VvBV 5L.5V ^ 

(A, ANDA2I— ' P* 40ni— »-t > '. 



l-tpdt-H 



(TRUEIVouT. 
(COMPLEMENTIVqut- 



WAVEFORM A 



' 1 ^ tpw ^ ^— 

\ r 






(TRUElVouT- 
(COMPLEMENTI \7ouT- 



*^r- Sw 

J^,.sv "Sj^ 



r««-tpd— »-| 
WAVEFORM B. 



OPERATION RULES 

1. An external resistor (R)() and external capacitor (Cj^) are required as shown in the Logic Diagram. 

2. The value of Rj^ may vary from 5.0 to 50 l<n (0 to 75°). 

3. Cj^may vary from to any necessary value available. If however, the capacitor has leakages approaching 3.0 mA or if stray capacitance 
from either terminal to ground is more than 50 pF, the timing equations may not represent the pulse width obtained. 

4. If electrolytic capacitors are to be used, the following configurations are recom- 
mended: 
A. For use with low leakage electrolytic capacitors. 

The normal RC configuration can be used predicably only if the forward capacitor leakage 
at 5.0 volts is less than 3 mA, and the inverse capacitor leakage at 1 .0 volt is less than 5 yA 
over the operational temperature range, and Rule 3 above is satisfied. 



vcc 



Cx 
L-^l o PIN 11 



B. Use with high inverse leakage current electrolytic capacitors. 

The diode in this configuration prevents high inverse leakage currents through the capacitor 
by preventing an inverse voltage across the capacitor. 



R <0.6 Rx (MAX) 

Vcc o ^A^ t-Oj — o PIN 13 

R 

Cx 
HI — ° PIN 11 




t«0.3 RC^ 



The output pulse with (t) is defined as follows 



'- [*C 



Where R^ is in kfi, C^ is in 
pF, t is in n$; for C^ < 10^ 
pF. 



TYPICAL OUTPUT PULSE WIDTH VERSUS TIMING 
RESISTANCE AND CAPACITANCE FOR Cx < 10^ pF 
IS SHOWN IN THE OPPOSITE GRAPH. 



1 2 4 6 8 10 

C„ TIMING CAPACITANCE pF 
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DUAL UNE DRIVER 



B,W PACKAGES 0°C tO +75°C 

DIGITAL 8000 SERIES TTL MSI 



8T23 



DESCRIPTION 

The 8T23 is a Dual Line Driver designed to meet all of the 
requirements of the IBM System/360, Svstem/370 I/O inter- 
face specifications (IBM Specification GA 22-6974-0). 



The low impedance emitter follower output will drive ter- 
minated lines such as coaxial cable or twisted pair. The 
output is protected against accidental shorting by an in- 
ternal clamping network which turns on once the output 
voltage drops below approximately 1.5 volts. The un- 
commited emitter output structure allows Dot-OR logic tb 
be performed as in "Party-Line" operations. 



Multiple emitter inputs allow the 8T23 to interface with 
standard TTL or DTL systems and the circuit operates 
from a single +5 volt power supply. 



Additional logic incorporated in the 8T23 Dual Line Driver 
can be used during the power-up and power-down sequence 
to ensure that no spurious noise is generated on the line. 



FEATURES 

• 'out = 59.3mA AT 3.11 VOLTS 

• UNCOMMITTED EMITTER OUTPUT STRUCTURE 
FOR PARTY-LINE OPERATION 

• SHORT-CIRCUIT PROTECTION 

• SINGLE 5 VOLT POWER SUPPLY 

• AND-OR LOGIC CONFIGURATION 



LOGIC DIAGRAM WITH PIN LAYOUT 




CIRCUIT SCHEMATIC 



VccO- 



V,N 0_, //// 



Vino- 




^Zl 



r^r-K 



a a 






< 



h-TT^ 



* OVoUT 



* « « i t i t 
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ELECTRICAL CHARACTERISTICS (Vqc = 5.0V ± 5%, T^ = b°C TO +75°C) 



CHARACTERISITCS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


AND GATE #1 


INPUTS 

0F#2 

AND 

GATE 


OUTPUT 


INPUT 

UNDER 

TEST 


OTHER 
INPUT 


"0" Output Voltage 






+0.15 


V 


0.8V 


4.5V 


OV 


-240AtA 


7 


"1" Output Leakage 
Current 






40 


ma 


^ OV 


OV 


OV 


3.0V 


1,13 


"0" Input Current 


-0.1 




-1.6 


mA 


0.4V 


4.5V 








"1" Input Current 






40 


ma 


4.5V 


OV 









ELECTRICAL CHARACTERISTICS (Vqc = 5.0V, Ta = 25°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


AND GATE # 1 


INPUTS 

OF #2 

AND 

GATE 


OUTPUT 


INPUT 

UNDER 

TEST 


OTHER 
INPUT 


"1" Output Voltage 


3.11 






V 


2.0V 


2.0V 


0.8V 


-59.3mA 




Turn-On Delay, tjjp 




12 
15 


20 
25 


nS 
nS 










8, 11 
9,11 


Turn-Off Delay, t^jff 




12 
20 


20 
35 


nS 
nS 










8,11 
9,11 


Power/Current 
Consunnption 
Output at "0" 

Output at "1" 






315/ 
60 
150/ 
28 


mW/ 
mA 
mW/ 
mA 


0.8V 
2.0V 


0.8V 
2.0V 


0.8V 
2.0V 




10,14 
10,14 


Input Voltage Rating 


5.5 






V 


10mA 


OV 


OV 






"1" Output Current 


-100 




-250 


mA 


4.5V 


4.5V 


OV 


2.0V 


12,14 


Input Clamp Voltage 






-1.5 


V 


-12mA 











I accordance with Absolute Maximum Ratings should the isolation 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2. All measurements are tal<en with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limitir 
diodes become forward biased*. 

6. Output source current is supplied through a resistor to ground. 

7. With forced output current of 240//A the output voltage must not exceed 0.15V. 

8. RL = son to ground. 

9. Load is 50n in parallel with lOOpF. 
10- Ice '' dependent upon loading. Iqc limit specified is for no-load test condition for both drivers. 

1 1. Reference AC Test Circuit and Pulse Requirements. 

12. Reference "Typical Output Current vs. Output Voltage Curve". 

13. Vcc = 0-OOV. 
I"*- Vcc = 5.25V. 
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AC TEST FIGURE AND WAVEFORMS 



AC TEST CIRCUIT 



INPUT Q P 3.0V 



PULSE 
GENERATOR 




► son ;*; C|_ 



PULSE REQUIREMENTS 



\l2V 



-t, t, 
1.6V 



«off 






INPUT PULSE: 
AMPLITUDE = 3.0V 
PW,- gOni (50% DUTY CYCLE) 
tr - tf < Sni (10% AND 90% MEASUREMENT POINTS) 



I 



TYPICAL OUTPUT CHARACTERISTICS 









300mA 

1 »«^ 

e 

100mA 


















vcc 
ta- 


■8.0V 
2B'C 






























V, 




















\ 


\, 




















V 


N 






















\ 










— 


J 


















9 IV 2V 3V 4V 6V 
OUTPUT VOLTAGE (VOLTt) 
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TYPICAL APPLICATIONS 




-QZHiC 
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TRIPLE LINE RECEIVER 
WITH HYSTERESIS 



B,W PACKAGES o°C TO +75°C 

DIGITAL 8000 SERIES TTL/MSI 



8T24 



DESCRIPTION 

The 8T24 is a Triple Line Receiver designed specifically to 
meet the IBM System/360, System/370 I/O Interface Speci- 
fication (IBM Specification GA 22-6974-0). Each receiver 
incorporates hysteresis to provide high noise immunity and 
high input impedance to minimize loading on the driver 
circuit. 

An input voltage of 1.7 volts or more is interpreted as a 
logical one; an input of 0.70 volts or less is interpreted as a 
logical zero as is an open circuited input. 

The receiver input (R) of the 8T24 will not be damaged by 
a DC input of -(-7.0 volts with power on or by a DC input of 
-t-6.0 volts with power off in the receiver. The 8T24 will 
also withstand an input of -0.15V with power on or off. 

The 8T24 is fully compatible with TTL and DTL systems 
and operates from a single 5 volt power supply. 



FEATURES 

• BUILT-IN INPUT THRESHOLD HYSTERESIS* 

• HIGHSPEED: Tqn = TqFF = 20ns (TYPICAL) 

• EACH CHANNEL CAN BE STROBED 
INDEPENDENTLY 

• FANOUT OF TEN (10) WITH STANDARD TTL 
INTEGRATED CIRCUITS 

• INPUT GATING IS INCLUDED WITH EACH LINE 
RECEIVER FOR INCREASED APPLICATION 
FLEXIBILITY 

• OPERATION FROM A SINGLE ■^5V POWER 
SUPPLY 



Hysteresis is defined as the difference between the input 
thresholds for the "1" and "0" output states. Hysteresis 
is specified at 0.4V typically and 0.2V minimum over the 
operating temperature' range. 






LOGIC DIAGRAM WITH PIN LAYOUT 
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ELECTRICAL CHARACTERISTICS (Vcc = 5.0V±5%, Ta= 0°C TO +75°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


R 


s 


A 


B 


OUTPUTS 


"1" Output Voltage 


2.6 


3.4 




V 


1.70V 


4.5V 


OV 


OV 


-800mA 


7 




2.6 


3.4 




V 


OV 


0.7V 


OV 


OV 


-800mA 


7 


"0" Output Voltage 




0.2 


0.4 


V 


0.70 V 


1.7V 


OV 


OV 


16mA 


8 






0.2 


0.4 


V 


OV 


OV 


1.7V 


1.7 V 


16mA 


8 


"0" Input Current 






















Sn 


-0.1 




-1.6 


mA 


OV 


0.4V 










An 


-0.1 




-1.6 


mA 


OV 




0.4V 








Bn 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















Rn 






0.17 


mA 


3.11V 












Rn 






5.0 


mA 


7.0V 












Rn 






5.0 


mA 


6.0V 










9 


Sn 






40 


MA 


3.11V 


4.5V 










An 






40 


MA 






4.5V 


OV 






Bn 






40 


MA 






OV 


4.5V 







ELECTRICAL CHARACTERISTICS (AT Vqc 


= 5.0v AND T^ = 25°C) 










CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


R 


S 


A 


B 


OUTPUTS 


Turn-On Delay, tpp, 




20 


30 


nS 












13 


Turn-Off Delay, toff 




20 


30 


nS 












13 


Hysteresis 


0.2 


0.4 




V 




4.5V 


OV 


OV 




11,12 


Power/Current 
Consumption 




315 
60 


380 
72 


mW 
mA 












14 


Input Voltage Rating 
S 
A 
B 


5.5 
5.5 
5.5 






V 
V 
V 


3.11V 
OV 
OV 


10mA 
OV 
OV 


OV 

10mA 
OV 


OV 

OV 

10mA 






Output Short Circuit 
Current 


-50 




-100 


mA 


3.11V 


OV 


OV 


OV 




10,14 


Input Voltage Rating 
S 

A 
B 






-1.5 
-1.5 
-1.5 


V 
V 
V 




-12mA 


-12mA 


-12mA 







NOTES: 

1. All voltage measurments are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should betaken to ensure current limiting in accordance with Absolute Maximum Batlngs should the 
isolation diodes become forward biased, 

6. Manufacturer reserves the right to make design and process changes and improvements. 

7. Output source current is applied through a resistor to ground. 

8. Output sink current is supplied through a resistor to Vqc- 

9. Vcc = O.OOV 

10. Not more than one output should be shorted at a time. 

11. Hysteresis is defined as the voltage difference between the R input level at which the| output begins to go from "O" to "^" state 
and the level at which the output begins to go from "1" to "0". 

12. See Hysteresis test circuit. 

13. Refer to AC test circuits. 

14. Vcc=5-25V. 
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CIRCUIT SCHEMATIC 



f 



O^cc L 



-K 



< 




< 



rr 



-i>f- 



< 



-V»A- 



^ 



t t t 




< 



■AW—' 



< 



I 



AC TEST CIRCUIT AND WAVEFORMS 



5.0V 

Q 



MONITOR 
INPUT PULSE 

o 



PULSE 
GENERATOR 



SWITCH 1 



30 



r 



c 



" D.U.T. 13 



Q2 



, ^ 84.5n 2.6V 

-M— vvs( — o 



3 Receivers In the paclcage. 
Test each Receiver using switch 
positions as shown in Table I. 



I > V 

-jJt-I.BV -J|^ 1.SV 
'-^\ 1^ 

T <^\ I N— 



input Puise; 

Ampiitude - 2.6V 

Pulse width = 200nS 

(50% Duty Cycle) 

tr » tf - 5nS (10% to 90%) 



TABLE i 1 


Receiver no. 


Position 1 


Receiver 1 
Receiver 2 
Receiver 3 


Switch 1 


Switch 2 


1 
2 
3 


1 
2 
3 
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HYSTERESIS TEST CIRCUIT 



CURVE TRACER 
TEK. 575 



f 



3 <!> OS, 



Verify In each of three (3) positions of S^ (Figure 1) that 
the following occurs par Figure 2. 

1. V^xand V2 must be between o.7V minimum and 1.7 
maximum. 

2. Hysteresis = V^ -Vj 



0.7V V2 



TYPICAL APPLICATION 




-G—^t 




I 
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DUAL SENSE AMPLIFIER 



DESCRIPTION 

The 8T25 is a Dual MOS-to-TTL Sense Amplifier designed 
to accept low level MOS signals from the output of Random 
Access Memories and store the information in a latch in 
response to an external Strobe signal. A tristate buffer pre- 
sents the data to the output using conventional TTL logic 
levels. The 8T25 operates from a single +5 volt supply. 

CIRCUIT OPERATION 

A logic "1" level on the Disable line will effectively dis- 
connect the outputs of the Sense Amplifier from a common 
bus by turning both totem-pole transistors off. When the 
Disable line returns to a logic "0" level, the outputs will be 
preset to a logic "1" state. A low-going Strobe pulse will 
then transfer the data at Inputs A and B to their respective 
outputs non-inverted. 



Due to the internal latch, output data will remain stable 
regardless of any change in input levels until a Disable sig- 
nal again forces both outputs to the high impedance state. 



The data inputs are current sensitive with a threshold of 
300^A, although the driving source voltage must be greater 
than 1.6 volts in the high level. 

LOGIC DIAGRAM 



V PACKAGE N8T25 0°CTO+75°C 

DIGITAL 8000 SERIES HL/MSI 

FEATURES 

• MOS-TO-TTL CONVERTER 

• INTERNAL LATCH 

• TRISTATE OUTPUTS 

• SINGLE +5V SUPPLY 



8T25 



PIN CONFIGURATION 






STROBE Q 


1 


8 


Dvcc 


OUTPUT A [2 


2 


7 


] OUTPUT B 


INPUT A Q 


3 


6 


^ DISABLE 


gnd[^ 


4 


6 


^INPUTS 











>- 



INPUT B O- 



■i>- 



STROBE O- 



■D^ 



O 



O 



^ 



-fi- 



o 



o 



rl>' 



^ 



PRESET/DISABLE O- 



o- 



-•- OUTPUT A 



^ 



-P^ 



VcC-8 
GND-4 
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ELECTRICAL CHARACTERISTICS (T^ = 


= 0°C TO 75°C, Vcc 


= 5V ± 


5%) 






PARAMETER 


LIMITS 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


A 


B 


DISABLE 


STROBE 


OUTPUTS 


NOTES 


"1" Output Voltage 


2.8 


3.5 




V 


400mA 


400mA 


0.8V 


0.8V 


-1.5mA 


7 


"0" Output Voltage 






0.40 


V 


200mA 


200mA 


0.8V 


0.8V 


16mA 


8 


Output "1" 
Leakage Current 
Output "A" 






100 


juA 


200mA 


1.5mA 


2.0V 


0.8V 


3.9V 




Output "B" 






100 


ma 


1.5mA 


200mA 


2.0V 


0,8V 


3.9V 




Output "0" 
Leakage Current 






100 


MA 


1.5mA 


1.5mA 


2.0V 


0.8V 


OV 




Input Clamp Voltage 






-1.5 


V 






-12mA 


-12mA 






Power /Current 
Consumption 

"0" Input Current 
(Strobe, Disable) 


-0.1 




210/40 
-1.6 


mW/mA 
mA 


400mA 


400mA 


4.5V 
OV 


OV 
OV 




11 


"1" Input Current 
(Strobe, Disable) 






40 


MA 






4.5V 


4.5V 






Input Voltage Rating 
(Strobe, Disable) 






5.5 


V 






1.0mA 


1.0mA 






Output Short 
Circuit Current 


-20 




-70 


mA 








2.0V 


OV 


10,11 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic: "UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 



6. Output source current is supplied through a resistor to ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figure. 

9. Not more than one output should be shorted at a time. 
10. V(,g-B.25V. 



ELECTRICAL CHARACTERISTICS (T^ = 25°C, Vqc = 5.0V) 



PARAMETER 


LIMITS 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


A 


B 


DISABLE 


STROBE 


OUTPUTS 


NOTES 


Propagation Delay 






















Strobe to Output 






















<tds) 




15 


25 


ns 












Fig. 1 


Disable to "O" 






















Output (tp2L) 




15 


25 


ns 












Fig. 2 


"0" Output to 






















Disable (tpL^) 




8 


15 


ns 












Fig. 2 


Disable to "1" 
Output (tp2H) 




15 


25 


ns 












Fig. 3 


"1" Output to 
Disable (tp^^) 




9 


20 


ns 












Fig. 3 
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AC TEST CIRCUITS AND WAVEFORMS 



PROPAGATION DELAY (STROBE TO OUTPUT) 

A„^ORB|^ +1.5mA | 



-t-B.Ov] 



PULSE GEN. 
(CURRENT) 








— 1 




O- 


STROBE 
DISABLE 

^OUT 






PULSE GEN. 












PULSE GEN. 












son J 


► >50£1 








DIODES IN916 



+300;iA 
STROBE +3.0V I 



x^rzj 



\l.4V 1.4V / 
I I \ I f - 1 

.... J:d r''n 
r/ \ 1"— I 



+3.0V 
DISABLE 



f 



\ 



Fig. 1 



CHARACTERISTICS: 



MHz 
t, - t,<5iil 
V -Sw-ZO^MAX. 
t, - 20n>MAX. 



PROPAGATION DELAY (DISABLE TO OUTPUT) 







< 


5.0V 




o— 
o- 


'^IN 

"in Aqut 

DISABLE 

STROBE 

^OUT 


PULSE 1 


GENERATOR | 


< 
■ 






; 50n 
























DIODES INOie 



3.0V 
INPUT -h- 1.5V 



f 



-Viz- 



i 



Fig. 2 



PULSE CHARACTERISTICS 



J - «r - «l 
L PULSE V 



MHz 

- t, < 5 ns 

— WIDTH = 200 ns (MAX.) 



|— «pzl —I 



\ 



NOTE: t^,,- "0" OUTPUT TO HIGH-Z 



HIGH-Z TO "0" OUTPUT 



Viz 



PROPAGATION DELAY (DISABLE TO OUTPUT) 





Y+5V 


o— 
o- 
-o- 
o— 

3.0V 


*IN 

Bin Aout 

DISABLE 

STROBE 

BqUT 



^ 30pf >1.6K 



/ 

-'l t, 



1^ 



\ 



Fig. 3 



\ f ■= 1 Ml 

1 t^ = t,< 

1.5V - - PULSE WIC 



INPUT PULSE CHARACTERISTICS 

MHz 
<5ns 
PULSE WIDTH = 200 ns (MAX.) 



'pzh 



f 



NOTE: tphz = "1" OUTPUT TO HIGH-Z 
Vzl = HlGH-2 TO "0" OUTPUT 
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TYPICAL 


. Al 


'PLICA 


TIC 


)N 




























BIT1 


4KX 16 BIT MEMORY 

BIT 2 








BIT 16 






1 

/ 


\ 


/ 


I 1 


\ 




k 




-/\ 


{8T25) 


^ \i 


r 

. 'A (8T25) 




DISABLE 








1 
1 












1 
1 




1 ^ 


\ 






1 












1 




INPUTS 
ADDRESS 


"o— 

— 

1 
1 


(2548) 




o— 
o— 

1 
1 
1 
1 

o— 


(2548) 




o— 

o— 

1 

1 


(2548) 




















p/ 


\ 






rV 










DISABLE 















/\ 1 










/ \ 1 






















INPUTS 
ADDRESS 


1 
1 
1 
1 
P— 


(2B48) 




o— 
o— 

1 


(2B48) 




1 
— 1 

1 
1 


(2548) 






1 

1 

o — 
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TR I -STATE QUAD BUS DRIVER/RECEIVER 



B,F PACKAGES 



DIGITAL 8000 SERIES TTL/MSI 



8T26 



DESCRIPTION 

The 8T26 Bus Driver/Receiver contains four pair of invert- 
ing logic gates along with two buffered common enable 
lines. 



Both the Driver and Receiver gates have tri-state outputs 
and PNP inputs. Tri-state outputs provide the high switch- 
ing speeds of totem-pole TTL circuits while offering the 
bus capability of open collector gates. PNP inputs reduce 
input loading to 200iuA maximum. 



A logic "1" on the Data Enable (D/E) input allows input 
data to be transferred to the outputs of the Drivers while 
a logic "0" will force the outputs to a high impedance state 
and will also disable the PNP resulting in negligible input 
load current. The Driver gate will sink 40mA of current 
with a maximum Vq^ of 0.5V. 



The Receiver gates are enabled by a logic "0" on the Re- 
ceiver Enable (R/E) pin and provide 16mA current sink 
capability. A logic "1 " forces the Receiver outputs to a high 
impedance state and disables the PNP inputs. 



FEATURES 

• SCHOTTKY-CLAMPED TTL 

• PROPAGATION DELAY = 17ns (MAX.) 

• TRI-STATE OUTPUTS 

• PNP INPUTS 

• 40mA CURRENT SINK CAPABILITY 

• SBD* INPUT CLAMPS 
*SCHOTTKY-BARRIER-DIODE 



APPLICATIONS 

• HALF-DUPLEX DATA TRANSMISSION 

• ROUTING DATA IN BUS-ORIENTED SYSTEMS 

• HIGH CURRENT DRIVERS 

• MOS-TO-TTL INTERFACE 



LOGIC DIAGRAM 
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ELECTRICAL CHARACTERISTICS {Vqc = 5.0V ±5%, 


T;^= -0°CTO+75°C) 




PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITION 


NOTES 


Input "0" current (All inputs) 






-200 


MA 


Vin = 0.4 




Input "1" current D- , D^, R^ 






25 


juA 


Vin = 5.25 




Input (0) Threshold Voltage 


0.85 






volts 






Input (1) Threshold Voltage 






2 


volts 






Dq^j^{1) Voltage Pins3A10,13 


2.6 


3.1 




volts 


"out= -lO'^A 


7 


R0ut<1) Voltage Pins 2,5,11,14 


2.6 


3.1 




volts 


loyt = -2.0mA 


7 


Dout (0) Voltage Pins 3,6,10,13 






0.50 


volts 


"out = 40mA 


8 


ROut(O) Voltage Pins 2,5,11,14 






0.50 


volts 


lj,^,t=16mA 


8 


Output (1) off leakage current 






100 


//A 


Vout = 2.6V 




Input clamp voltage 






-1.0 


volts 


'in = -5mA 




'^Out ^o*"* circuit current — 
Pins 3,6,10,13 


-50 




-150 


mA 


Vq = volts 


11,12 


Rq^j^ short circuit current - 
Pins 2,5,1 1,14 


-30 




-75 


mA 


Vq = volts 


11,12 


Power/Current Consumption 






457/87 


mW/mA 


Vcc = 5.25 


11 



ELECTRICAL CHARACTERISTICS (V^c = 5.00V, T;^ = 25°C) 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITION 


NOTES 


Propagation Delay 














Doutt°Rout<ton) 




6 


10 


nsec 




9 


D0utt°R0ut<W 




13 


18 


nsec 




9 


D|ntoDOut<W 




16 


20 


nsec 




9 


D|n*°Dout<W 




16 


20 


nsec 




9 


Data Enable to Data Output 














High Z to (tpzi_) 




29 


38 


nsec 




9 


to High Z (tpLz) 




35 


43 


nsec 




9 


Receiver Enable to Receiver Output 














HighZtoO(tpZL) 




20 


30 


nsec 




9 


to High Z (tpLz) 




10 


17 


nsec 




9 



NOTES: 

1. All voltage maasuremsnts are referenced to the ground terminal. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow Is defined as Into the terminal referenced. 

4. Positive NAND Logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limiting In accordance with Absolute Maximum Ratings 
should the Isolation diodes become forward biased. 

6. Measurements apply to each output and the associated data Input Independently. 

7. Output source current Is supplied through a resistor to ground. 

8. Output sink current Is supplied through a resistor to V^ 

9. Refer to AC Test Circuits. 

10. Manufacturer reserves the right to make design and process changes and improvements. 

11. Vj,^ = 5.25 volts. 

1 2. Do not ground more than one output at a time. 
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AC TEST CIRCUITS AND WAVEFORMS 



PROPAGATION DELAY (DqutTO RqUT) 





OVcc-B-OV 




"OUTI 


°B 


°0UT2 


"6 


"out 3 


"in. 


D0UT4 


D1N2 


"OUTI 


OIN3 


"out 2 


='lN4 


"outs 




"out 4 



-T^ 



I 



-M- 



jCT 



^ 30pf < 1.3K 



T 



INPUT PULSE: 
tf = tf = 5ns (10% to 90%) 
freq = 10MHz (50% duty cycle) 
Amplitude - 2.6V 



>Vcc-5.0V 





°0UT1 


De 


"out 2 


"e 


D0UT3 


"IN, 


"out 4 


"iNj 


"OUTI 


DIN3 


"out 2 


°IN4 


"out 3 




"out 4 



PROPAGATION DELAY (D|n TO Dqut) 



-M- 



J \ 



^ 300pf < 2601! 



i^ 



T 



1 



INPUT PULSE: 
t,. = tf = 5ns (10% to 90%) 
freq = 10MHz (50% Duty Cycle) 
Amplitude = 2.6V 



PROPAGATION DELAY (DATA ENABLE TO DATA OUTPUT) 







1 2.6V 


9Vcc 










°0UT1 






PULSE 
GENERATOR 







De 
"e 


"OUT 2 
"out 3 













— 


"in, 


"out 4 




— 


"IN2 


"oUTl 




— 


",N3 


"out 2 




L 


°IN4 


"out 3 










"out 4 



SK < 3^ 300pf 



-M- 



f 1.6V 1 1.6V 

out |\ I 1 



\ 



T 



r 



INPUT PULSE: 
t^ = tf = 5ns (10% to 90%) 
freq = 5MHz (50% Duty Cycle) 
Amplitude = 2.6V 



PROPAGATION DELAY (RECEIVE ENABLE TO RECEIVE OUTPUT) 

p Vcc 9 2-6V 



"oUTl 
"out 2 
"out 3 
"out 4 
"oUTl 
"out 2 
"out 3 
"out 4 



T 



'plz-»-| 

I 

out I 



/io% 



1 



5K < ?k 30pf 



-M- 



T 



INPUT PULSE: 
t^ = tf = 5ns (10% to 90%) 
freq = 5MHz (50% Duty Cycle) 
Amplitude = 2.6V 
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TYPICAL APPLICATIONS 






5)J 



BT2i 
1 



A "'' A I 



BIDIRECTIONAL DATA BUS 



OTHER 8T26'S 

OR BUS-ORIENTED 

CIRCUITS 




CONTROL LINES MAY BE TIED TOGETHER, SUCH THAT 
LOGICAL ■!■ TRANSMIT, LOGICAL 'O' RECEIVE 
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SCHOHKY 82S MSI 



DESCRIPTION 

Series 82S Schottky TTL circuits are implemented witii 
Schottky-barrier-diode clamping to achieve ultra-high 
speeds previously obtainable only with emitter-coupled 
logic, yet they retain the desirable features of, and are 
completely compatible vi'ith, most of the popular saturated 
logic circuits. 

Schottky-barrier-diode clamping prevents transistors from 
achieving classic saturation and thereby effectively elimi- 
nates excess charge storage and subsequent recovery times. 
These recovery times contribute significantly to overall 
propagation delays experienced with saturated digital-logic 
circuits. 

The Schottky-clamped transistors are formed by using 
Schottky-barrier-diodes in parallel with the base-collector 
junctions. This is realized physically be depositing metal 
over the base and N region of the collector forming a 
metal-silicon diode. The effect of this diode, which has a 
lower forward voltage than the collector-base function is to 
hold the transistor out of saturation by diverting most of 
the excess base current. The reduction in stored-charge plus 
the use of smaller geometries results in a major improve- 
ment of switching characteristics. 

By eliminating gold-doping normally employed in conven- 
tional TTL processing to reduce storage time, PNP tran- 
sistors can be used to advantage by the circuit designers. 

In 82S MSI, PNP transistors are used to reduce input 
loading as illustrated in Fig. 1. Maximum low level input 
current is specified at 400 /xA which allows the systems 
designer to upgrade existing designs without encountering 
fanout limitations. 

FEATURES 

• 3ns TYPICAL GATE PROPAGATION DELAY 

• 20mW PER-GATE TYPICAL POWER DISSIPATION 

• LOW LEVEL INPUT CURRENT (PER UNIT LOAD = 
0.4mA MAX. 

EASE OF SYSTEM DESIGN 

• FULLY COMPATIBLE WITH SERIES 8000, 54/74 
TTL, AND MOST DTL 

• SCHOTTKY-DIODE-CLAMPED INPUTS SIMPLIFY 
SYSTEM DESIGN 

• TERMINATED, CONTROLLED-IMPEDANCE LINES 
NOT NORMALLY REQUIRED 

• LOW OUTPUT IMPEDANCE: PROVIDES LOW AC 
NOISE SUSCEPTABILITY AND DRIVES HIGHLY 
CAPACITIVE LOADS 



Vcc 
o 



^^-f^ 



INPUT O »■ 



LOW CURRENT PNP INPUT STRUCTURE 



Figure 1 



ABSOLUTE MAXIMUM RATINGS (Over operating 
free-air temperature range unless otherwise noted) 

SUPPLY VOLTAGE Vcc +7V 

INPUT VOLTAGE +6V 

OUTPUT VOLTAGE +7V 

OPERATING FREE-AIR 

TEMPERATURE RANGE 0°C to 75°C 
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8-INPUT DIGITAL 
MULTIPLEXER 



B,F PACKAGES 



DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S30 



DESCRIPTION 

The 8-lnput Digital IVlultiplexer is the logical equivalent 
of a single-pole, 8 position switch whose position is speci- 
fied by a 3-bit input address. 

The 82S30 incorporates an INHIBIT input which, when 
low, allows the one-of-eight inputs selected by the address 
to appear on the f output and, in complement, on the f 
output. With the INHIBIT input high, the f output is un- 
conditionally low and the 7 output is unconditionally high. 



FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 

• DIRECT OUTPUT INHIBIT 

• 82S80 REPLACES 931 2 FOR HIGHER SPEED 

LOGIC DIAGRAM 



TRUTH TABLE 



ADDRESS 


DATA INPUT 




OUTPUT 1 


A2 


Al 


Ao 


l7 


'6 


l5 


■4 


l3 


l2 


.1 


<0 


INH 


f 


f 







1 
1 
1 
1 















X 
X 
X 
X 
X 
X 
X 

1 


X 
X 
X 
X 
X 
X 

1 

X 


X 
X 
X 
X 
X 

1 

X 
X 


X 
X 
X 
X 

1 

X 
X 
X 


X 
X 
X 

1 

X 
X 
X 
X 


X 
X 

1 

X 
X 
X 
X 
X 


X 

1 

X 
X 
X 
X 
X 
X 


1 

X 
X 
X 
X 
X 
X 
X 





























1 
1 
1 
1 















X 
X 
X 
X 
X 
X 
X 




X 
X 
X 
X 
X 
X 



X 


X 
X 
X 
X 
X 



X 
X 


X 
X 
X 
X 



X 
X 
X 


X 
X 
X 



X 
X 
X 
X 


X 
X 



X 
X 
X 
X 
X 


X 



X 
X 
X 
X 
X 
X 




X 
X 
X 
X 
X 
X 
X 
























X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


1 








don't care 



82S30 




i — ^^ (111 



1, 

(161 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S30 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


Al 


A2 


A3 


INH 


DATA INPUT 
'n 


OUTPUTS 


"1" Output Voltage 


2.7 






V 


* 


* 


* 


« 


* 


-1 .0mA 


6 


"0" Output Voltage 
"1" Input Current 
Inputs An, In, Inh 






0.5 
10 


V 

ma 


4.5V 


4.5V 


4.5V 


4.5V 


4.5V 


20mA 


7 


"0" Input Current 
An, In. INH 






-400 


mA 


0.5V 


0.5V 


0.5V 


0.5V 


0.5V 







Ta = 250C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


A 


A 


A 


INH 


DATA INPUT 
'n 


OUTPUTS 
f F 


Propagation Delay 

Antof 

An to f 

Intof 

INH to f 
Power Consumption/Supply Current 
Output Short Circuit Current 

Output f 

Output f 
Input Clamp Voltage 


-40 
-40 
-1.2 




20 
17 
12 
16 
325/62 

-100 
-100 


ns 
ns 
ns 
ns 
mW/mA 

mA 
mA 
V 


4.5V 

OV 
OV 
-18 
mA 


4.5V 

OV 
OV 
-18 
mA 


4.5V 

OV 

OV 

-18 

mA 


4.5V 

OV 
OV 
-18 
mA 


OV 

4.5 V 
OV 


OV 

OV 


8 
8 
8 
8 
9,11 



*See Truth Table for Logical Conditions 
NOTES: 

1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as Into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1", "DOWN" 
Level == "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 




Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vcc- 

Refer to AC Test Figures. 

Vcc = 5.25V 

By DC tests per the truth table, ail Inputs have guaranteed 

thresholds at 0.8V for logical "0" and 2.0V for logical "1". 

All ip data inputs are at OV, Vcc = 5.25V. 



AC TEST FIGURE AND WAVEFORMS 



NPUTPUUSEL; 
tn - tf - 2.8 



— ^'bU — 

) r , .. ■ 



J-INVERTING OUTPUT - 







_d: 



^ 



Ton I-"— -I 



TEST TABLE 


TEST 
NO. 


INPUTS 


outputs] 


Ao 


Al 


A2 


INH 


>0 


'1 


'2 


'3 


u 


■e 


•6 


'7 


T: 


F 


1 


PG 














1 




















t 


T 


2 





PC 














' 

















T 




3 








PG 

















1 











t 




4 





1 


1 


PG 

















1 








T 




5 


1 


1 


1 


























PG 


T 





"1" = 2.7V "0" = GROUND 



= ANY SWITCHES. 



3-179 



sionDtics 



8-INPUT DIGITAL 
MULTIPLEXER 



B,F PACKAGES 



DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S31 
82S32 



DESCRIPTION 

The 8-lnput Digital IVIultiplexer is the logical equivalent 
of a single-pole, 8 position switch whose position is speci- 
fied by a 3-bit input address. 

The 82S31 is a vairiation of the 82S30 that provides open 
collector output f for expansion of input terms. The 
82S32 is similar to the 82S30 except in the effect of the 
INHIBIT input on the f output. With the INHIBIT low, 
the selected input appears at the f output and, in comple- 
ment, on the 7 output. With the INHIBIT input high, 
both the f and the f output are unconditionally low. 

FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 

• OPEN COLLECTOR OUTPUT (82S31) 

• DIRECT OUTPUT INHIBIT (82S32) 

LOGIC DIAGRAMS 



ELECTRICAL CHARACTERISTICS 

Propagation Delay (Typ) 

82S32 82S31 
An to f 12ns 14ns 

Iptof 7ns 9ns 

Input Load Current (Max) 

l|n"0" 400mA 

l|n"i" lO/iA 

Output Current 

20mA @ 0.5V 
1mA @ 2.7V for82S31 
f output only 



'ouf'O" 
'out"1" 



82S31 




^>K. 



t, 



Vcc - <16) 

GND = (8) 

( ) = Denotes Pin Numbers 

• (f Output Has Open Collector) 



82S32 



I70- 



"eo— 



;6) 



I4O- 
I3O- 
IjO- 
'1O- 
IqO- 




^CH 




a 



3>rs^ 



o 




110) 
INHIBIT 



Vcc = <16) 
GND - (8) 
( ) = Denotes Pin Numbers 
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2-INPUT 4-BIT DIGITAL 
MULTIPLEXER 



B,F PACKAGES 



DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S33 
82S34 



DESCRIPTION 



These devices are 2-input, 4-Bit Digital Multiplexers de- 
signed for general purpose data-selection applications. 

The 82S33 features non-inverting data paths; and, the 
82S34 features inverting data paths. 

The 82S34 has open collector outputs which permit direct 
wiring to other open collector outputs (collector logic) 
to yield "free" four-bit words. As many as forty four-bit 
words can be multiplexed by using twenty 82S34's in the 
WIRED-AND mode. 

The inhibit state Sq = Si = 1 can be used to facilitate 
transfer operations in an arithmetic section. 



FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 

• OPEN COLLECTOR OUTPUTS <82S34) 

• INHIBIT STATE 




LOGIC DIAGRAM 



qO— I >>- 



82S33 



Aq ^0 *1 Bl *2 ^2 Aj B3 

9,„ 9 18. 9 (6) 9(101 9(111 ?(15l 9(141 




So 


Si 


fn 








B 


1 





A 





1 


B 


1 


1 






Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 



82S34 (OPEN COLLECTOR) 



Aq Bo a, b, A2 B2 A3 B3 



^-rO 




So 


Si 


fn 








B 


1 





A 





1 


B 


1 


1 


1 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S33/34 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


INPUTS 


MIN 


TYP 


MAX 


UNITS 


A„ 


Bn 


So 


Si 


"1" Output Voltage (82833) 


2.7 






V 


2.0 V 


2.0V 


0.8V 


0.8V 


-1mA 


6 


"0" Output Voltage (82833) 






0.5 


V 


0.8V 


2.0V 


2.0 V 


0.8V 


20mA 


7 


"0" Output Voltage (82834) 






0.5 


V 


OV 


2.0 V 


0.8 V 


0.8 V 


20mA 


7 


"1" Output Leakage Current (82S34) 






250 


mA 


2.0 V 


2.0V 


2.0V 


2.0V 


5.5 V 


9 


"0" Input Current (ALL) 






400 


mA 


0.5V 


0.5V 


0.5V 


0.5V 






"1" Input Current (ALL) 






-10 


mA 


4.5V 


4.5V 


4.5V 


4.5V 






Output Short Circuit Current (82S33) 


-40 




-100 


mA 


5V 


5V 


OV 


OV 


0\/ 


10,11 


Input Clamp Voltage (ALL) 






-1.2V 


V 


-18mA 


-18mA 


-18mA 


-18mA 







Ta= 25°C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


INPUTS 


MIN 


TYP 


MAX 


UNITS 


An 


Bn 


So 


Si 


Power/Current 






















Consumption: 






















82833 






305/58 


mW/mA 




OV 




OV 




10 


82S34 






265/50 


mW/mA 




OV 




OV 




10 


82833/34 Turn-On/Turn-Off Times 






















An, Bntofn 






12 


ns 












8,1 


Sotofn 






20 


ns 












8,1 


Sitofn 






18 


ns 












8,1 



1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1", "DOWN" 
Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current Is supplied through a resistor to Vcc- 

8. Refer to AC Test Figures and Test Table. 

9. Connect an external 1 K ± 1% resistor to VqC ^°'' t*^" t^**- 

10. Vcc- 5-25 V. 

11. Not more than one output should be shorted at a time. 



AC TEST FIGURES AND WAVEFORMS 



GENERATOR 



Vcc OUTPUTS i 

9 999' 



tf,-t,-2.5ni 
Cl INCLUDES PROBE & JIQ CAPACITANCE 



— ).rU-_ 



) 7^ _ 



NON-INVSRTINQO 
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S2S33 LOAD CIRCUIT 82S34 LOAD CIRCUIT 




JO". [ 



id'i)r-____3 



^ 



ttE 



ton|-" — H 



TEST TABLE 


TEST 
NO. 


INPUTS 


OUTPUTS 


So 


Si 


AO 


Bfl 


Al 


Bl 


A2 


B2 


A3 


B3 


Po 


^1 


Pz 


f=3 


1 


PG 





1 





1 





1 





1 





T 








2 


PG 





1 





1 





1 





1 





T 


T 


T 


T 


3 


PG 








1 





1 





1 





1 




T 






4 


1 


PG 


1 





1 





1 





1 









T 




5 











PG 




















T 








e 





1 











PG 
















T 






7 


1 

















PG 















T 




8 


1 























PG 











T 



"V-2.7V "0"- GROUND 



. TEST JIO'S MUST NOT HAVE ANY SWITCHES. 
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OUAD EXCLUSIVE-OR ELEMENT 



A,F PACKAGES 



DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S41 



DESCRIPTION 

The 82S41 contains four independent gating structures to 
perform the Exclusive-OR function on two input variables. 
The output of the 82S41 employs the totem-pole structure 
characteristic of TTL devices. 

LOGIC DIAGRAMS 



FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 



82S41 QUAD EXCLUSIVE-OR 



Aq Bo a, Bi 



n)| I (2) (6) 151 



A2 B2 A3 B3 



(B)T JOI (13) (12) 




A 


B 


f 



1 








1 





1 


1 


1 


1 






VcC = (14) 

GND = (7) 

( ) = Denotes Pin Number9 for 

14-pin dual in-line package 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S41 



ELECTRICAL CHARACTERISTICS 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


INPUTS 


OUTPUTS 


MIN. 


TYP 


MAX 


UNITS 


A 


B 


Output "1" Voltage 


2.7 






V 


2.0V 


0.8V 


-1mA 


7 


Output "0" Voltage 






0.5 


V 


2.0V 


2.0V 


20 mA 


8 


Input "1" Current 






10 


mA 


4.5V 


4.5V 




11 


Input "0" Current 






-800 


mA 


0.5V 


0,5V 




12 


Power/Current Consumption 






290/55 


mW/mA 








13 


Output Short Circuit Current 


-40 




-100 


mA 




-18mA 


OV 


13,10 


Input Clamp Voltage 


-1.2 






V 


-18mA 









Ta = 25°C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


INPUTS 


OUTPUTS 


MIN 


TYP 


MAX 


UNITS 


A 


B 


Turn-On/Turn-Off Times 






10 


ns 








9 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive currant flow is defined as into the terminal referenced. 

4. Positive NAND logic definition: 

"UP" Level -= "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 



6. Measurements apply to each gate element independently. 

7. Output source current Is supplied through a resistor to ground. 

8. Output sink current is supplied through a resistor to Vqc- 

9. Refer to AC Test Figure. 

10. Not mora than one output should be shorted at a time. 

11. A and B are tested separately. When A is 4.5V, B is OV, and 
vice versa. 

12. A and B are tested separately. When A is 0.4V, B is 5.25V, and 
vice versa. 

13. Vcc = 5-25V, 



AC TEST FIGURE AND WAVEFORMS 



GENERATOR 




tR - t, ■ 2.5 I 
^LL DIODES A 



TEST TABLE | 


TEST 
NO. 


INPUTS 


OUTPUTS 1 


Ao 


Bo 


Al 


Bl 


A2 


B2 


A3 


B3 


FO 


Fl 


F2 


"=3 


1 











PG 
















T 






2 





PG 




















T 








3 











PG 
















T 






4 

















PG 












T 




5 























PG 








T 


6 


PG 























T 








7 




















PG 











T 



-H't 



,=F 



J: 



% 



"0" - GROUND 



NOTE: 

1. A.C. TEST JIQS MUST NOT HAVE ANY SWITCHES. 



> 



z 



y- 
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82S42 



4-BIT QUAD EXCLUSIVE-NOR 



signDtics 



A,F PACKAGES 



DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



DESCRIPTION 

The 82S42 contains four independent Exclusive-NOR gates 
which may be used to implement digital comparison func- 
tions. The 82S42 outputs are bare collector to facilitate 
implementation of multiple-bit comparisons; a 4-bit com- 
parison is made by connecting the outputs of the four 
independent gates together. 

FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 

• OPEN COLLECTOR OUTPUTS 

LOGIC DIAGRAM 



ELECTRICAL CHARACTERISTICS 




Propagation Delay (Typ) 






An-Bntofp 




9ns (82S42) 


Input Load Current (Max) 






'ln"0" 




800mA 


•ln"1" 




20mA 


Output Current (Min) 






'ouf'O" 


30mA @ 0.5V (82S42) 



82S42 QUAD EXCLUSIVE-NOR 



r 



A3 B3 

<? 9 

(131 (12) 



I 




A 


B 


f 








1 


1 










1 


1 

1 




1 



Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers 
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BINARY-TO-OCTAL DECODER 
BCD-TO- DECIMAL DECODER 



A,F PACKAGES 82S50 
B,F PACKAGES 82S52 



DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S50 
82S52 



DESCRIPTION 

The 82S50 and 82S52 are gate arrays for decoding and 
logic conversion applications. 

The 82S50 converts 3 lines of input to a one-of-eight 
output. The fourth input line (D) is utilized as an inhibit 
to allow use in larger decoding networks. 

The 82S52 converts a 4 line input code (with 1-2-4-8 
weighting) to a one-of-ten output as shown in the Truth 
Table. 

The 82S52 is a direct replacement for the 9301 with all 
outputs being forced high when a binary code greater 
than nine is applied to the inputs. The selected output 
is a logic "0". 

LOGIC DIAGRAMS 



FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 

• INHIBIT INPUT FORCES ALL OUTPUTS 
HIGH (82S5d) 

• 82S52 REPLACES 9301 FOR HIGHER SPEED 



82S50 




o-2-{>o- 



MD^ 



Vcc - (14) 
GND = (7) 
( ) = Denotes Pin Numbers 

•NOTE: PIN-OUT FOR DUAL IN-LINE PACKAGE ONLY 



82S52 




Vcc = (16) ^^_^ 
GND = (8) (IT*^ 
( ) = Denotes Pin Numbers 



TRUTH TABLE 













OUTPUT STATES | 


INPUT STATE 


82S50 




82S52 




A 


B 


c 


D 







2 


3 


4 


5 


6 




8 


9 



1 


1 



1 



1 



1 



1 



1 



1 





1 
1 




1 
1 




1 
1 




1 

1 







1 
1 
1 
1 






1 

1 
1 

1 




















1 




1 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S50/52 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage) 



CHARACTERISTICS 


LIMITS 


A 


B 


C 


D 


OUTPUTS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


"1" Output Voltage 
"0" Output Voltage 

"1" Input Current 

"0" Input Current (ALL) 


2.7 




0.5 

10 
-400mA 


V 
V 

mA 

mA 


4.5V 
0.5V 


4.5V 
0.5V 


4.5V 
0.5V 


4.5V 
0.5V 


-1mA 
20mA 


6,10 
7,10 



Ta = 25°C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


A 


B 


C 


D 


OUTPUTS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


Turn-on Delay top 
Turn-off Delay toff 
Power/Current Consumption 

(82S50 Only) 

(82352 Only) 
Input Clamp Voltage 
Output Short Circuit Current (ALL) 


-40 




16 
16 

380/72 
450/85 
-1.2 
-100 


ns 
ns 

mW/mA 
mW/mA 

V 

mA 


5.25V 

-18mA 
4.0V 


5.25V 

-18mA 
4.0V 


5.25V 

-18mA 
4.0 V 


OV 

-18mA 
4.0V 


OV 


8 
8 

11 
11 

9,11 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1". "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to ground. 

AC TEST FIGURE AND WAVEFORMS 



7. Output sink current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figure. 

9. Not more than one output should be shorted at a time. 

10. Inputs for "1" and "0" output voltage test is per TRUTH 
table with threshold levels of 0.8V for logical "0" and 2.0V for 
logical "^". 

11. Vcc = 5.25V. 




82S50 



OOOOOOO 



GENERATOR 



INPUT PULSE: 
tf, - t, - 2.B ni 

ALL DIODES AF 
C) INCLUDES P 




TEST TABLE 


TEST 
NO. 


INPUTS 


OUTPUTS 1 


A 


B 


C 


D 





1 


2 


3 


4 


5 


6 


7 


1 


1 


1 


PG 



















T 


2 


1 


1 


PG 











T 








T 


3 


PQ 


1 












T 


T 










4 





PG 


1 













T 




T 




5 











PG 


T 
















6 


1 





PG 







T 








T 







1 JIG CAPACITANCE 



82S52 



GENERATOR 




TEST TABLE ' 


TEST 
NO. 


INPUTS 


OUTPUTS 1 


A 


B 


c 


D 





1 


2 


3 


4 


S 


6 


7 


8 


9 


1 








PG 













T 












2 


PG 


1 












T 


T 














3 











PG 


T 
















T 




4 


1 





PQ 







T 








T 










S 


1 


PG 





1 




















T 


6 


PG 


1 


1 


























1 —-^\ T... , 



Jtf 



NON-INVERTING OUTPUT - 






TonI-— I _ 



"1" = 2.7V "0"- GROUND 

NOTE: 

1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES. 

2. A.C. TEST JIQS MUST HAVE LESS THAN 1/8 INCH LEAD 
LENGTH FROM PACKAGE PINS. 



> 
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SiOnOtiES 



9-BIT PARITY GENERATOR 
AND CHECKER 



A,F PACKAGES 

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S62 



DESCRIPTION 

The 82S62 9-lnput Parity Generator/Parity Checker is a 
versatile MSI device commonly used to detect errors in 
data transmission or in data retrieval. Two outputs (EVEN 
and ODD) are provided for versatility. An INHIBIT input 
is provided to disable both outputs of the 82S62. (A logic 1 
on the INHIBIT input forces both outputs to a logic 0.) 

When used as a Parity Generator, the 82S62 supplies a 
parity bit which is transmitted together with the data word. 

At the receiving end, the 82S62 acts as a Parity Checker 
and indicates that data has been received correctly or that 
an error has been detected. 



FEATURES 

• SCHOTTKY-CLAMPED TIL STRUCTURE 

• EVEN/ODD PARITY OUTPUTS 

• IIMHIBIT INPUT 

• PNP INPUTS 



LOGIC DIAGRAM 



(1) 
P20- 

(2) 



(3) 
"•3 0- 



(4) 



(10) 

P5 0_ 



(11) 



(12) 
'"70 



PsO- 
(13) 



(5) 



82S62 






O^ 



1D^ 



^0^ 



On 



^=0 



^n>= 



r> 



, EVEN 

'output 
(9) 



.ODD 

'output 
(6) 



Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers 



LOGIC EQUATIONS: 
ODD OUTPUT = p., ® P2 ® P3 © P4 ® P5 ® Pg ® P7 ® Pg ® P9 

EVEN OUTPUT - P^ ® P2 ® P3 ® P4 ® P5 ® Pg ® P? ® Pg ® Pg 

NOTE; Pin-Outs shown for Dual In-Line package only 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S62 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage) 



CHARACTERISTICS 


LIMITS 


TEST 
CONDITIONS 


INHIBIT 


OUTPUTS 
UNDER TEST 


NOTES 


MIN 


TYP 


MAX 


UNITS 


DATA INPUT 
UNDER TEST 


"1" Output Voltage 


















Even 


2.7 






V 


OV 


.8V 


-1mA 


6 


Odd 


2.7 






V 


2.0V 


.8V 


-1mA 


6 


"0" Output Voltage 


















Even 






0.50 


V 


2.0V 


.8V 


20mA 


7 


Odd 






0.50 


V 


OV 


.8V 


20mA 


7 


"0" Input Current 


















Data Inputs Pi -Ps 






-800 


mA 


0.5V 








Data 1 nput Pg 






-1.2 


mA 


0.5V 








Inhibit 






-800 


mA 




0.5V 






"1" Input Current 


















Data Inputs 






10 


mA 


4.5V 








Inhibit 






10 


mA 




4.5V 






Pow/er/Current Consumption 






355/67 


mW/mA 








11 


Output Short Circuit Current 


















Even 


-40 




-100 


mA 


OV 


OV 


OV 


11,12 


Odd 


-40 




-100 


mA 


4.0V 


OV 


OV 


11,12 



Ta = 25°C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST 
CONDITIONS 


INHIBIT 


OUTPUTS 
UNDER TEST 


NOTES 


MIN 


TYP 


MAX 


UNITS 


UNDER TEST 


Turn-on/Turn-off Times 


















Pi — Pg to Even 






23 


ns 


Pulse 






8 


Pl - Pq to Odd 






28 


ns 


Pulse 






8 


Pg to Even 






12 


ns 


Pulse 






8 


Pg to Odd 






18 


ns 


Pulse 






8 


Inhibit to Even 






9 


ns 




Pulse 




8 


Inhibit to Odd 






g 


ns 




Pulse 




8 




NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as Into the terminal referenced. 

4. Positive logic; "UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing In accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

AC TEST FIGURE AND WAVEFORMS 



6. Output source current is supplied through a resistor to ground. 

7. Output sink current is supplied through a resistor to Vq^^. 

8. Refer to AC Test Figure. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

11. Vcc = 525V. 

1 2. Not more than one output should be shorted at a time. 





c 


) 


PUU>E 
GENERATOR 




1 


,-2.6n> 
- 60 ns 


•i 





TEST TABLE ] 


TEST 
NO. 


INPUTS 


OUTPUTS 


Pi 


P2 


P3 


P4 


"8 


fe 


P7 


Pa 


P9 


INH 


EVEN 


ODD 


1 


PG 































T 


2 


PG 





























T 


T 


3 








PG 























T 


T 


4 














PG 

















T 


T 


5 




















PG 











T 


6 


























PG 





T 


T 


7 








.0 




















PG 


T 


T 



"1"-2.7V "0"- GROUND 

NOTE: 

1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES. 

2. A.C. TEST JIGS MUST HAVE LESS THAN 1/8 INCH LEAD 
LENGTH FROM PACKAGE PINS. 
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signotiGs 



2-INPUT, 4-BIT DIGITAL 
MULTIPLEXER 



B,l PACKAGES 

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S66 
82S67 



DESCRIPTION 



The 82S66/82S67 2-lnput, 4-Bit Digital IVIultiplexer is a 
monolithic array utilizing Schottky TTL circuit structures. 
The 82S67 features a bare-collector output to allow ex- 
pansion with other devices. 

The multiplexer is intended for use at the inputs to adders, 
registers and in other parallel data handling applications. 

The multiplexer is able to choose from two different input 
sources, each containing 4 bits: A = (Aq, A-|, A2, A3), 
B = (Bq, B-|, B2, B3). The selection is controlled by the 
input Sq, while the second control input, Si, is held at zero. 

For conditional complementing, the two inputs (Ap, Bp) 
are tied together to form the function TRUE/COMPLE- 
MENT, which is needed in conjunction with adder ele- 
ments to perform ADDITION/SUBTRACTION. Further, 
the inhibit state Sq = Si = 1 can be used to facilitate 
transfer operations in an arithmetic section. 



FEATURES 

• SCHOTTKY-CLAMPED TTL STRUCTURE 

• PNP INPUTS 

• OPEN COLLECTOR OUTPUTS (82S67) 

• INHIBIT STATE 



LOGIC DIAGRAM AND TRUTH TABLE 



82S66/82S67 




Vcc = <16) 
GND = (8) 
( ) = Denotes Pin Numbers 



SELECT LINES 


OUTPUTS 


So 


Si 


fn (0, 1,2,3) 





1 
1 




1 



1 


Bn 

Bn 

An 

1 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S66/67 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature and Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 




NOTES 




















MIN 


TYP 


MAX 


UNITS 


A„ 


Bn 


So 


Si 


OUTPUTS 




"1" Output Voltage (82S66) 


2.7 


3.5 




V 


0.8V 


2.0 V 


0.8 V 


0.8V 


-1mA 


7 


"0" Output Voltage 






0.5 


V 


2.0V 


2.0 V 


2.0 V 


0.8V 


20mA 


8 


"1" Output Leakage Current (82S67) 






250 


I^A 


0.8V 


2.0V 


2.0V 


0.8V 


5.5V 




"0" 1 nput Current 






















An. Bn 






-400 


U.A 


0.5V 


0.5V 


OV 


OV 






So- Si 






-400 


HA 






0.5V 


0.5V 






"1" Input Current 






















An. Bp 






10 


I^A 


4.5V 


4.5V 




2.0V 






So. Si 






10 


mA 






4.5V 


4.5V 






Output Short Circuit 






















Current (82S66) 


-40 




-100 


mA 












12 



Ta = 25°C and Vcc = 5.0V 





LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 












NOTES 


MIN 


TYP 


MAX 


UNITS 


An 


Bn 


So 


Si 


OUTPUTS 


Turn-on/Turn-off Times (82S66) 






















Si to fp 






15 


ns 












9 


So to f n 






18 


ns 












9 


An to f n 






10 


ns 












9 


Bn to f p 






12 


ns 












9 


Propagation Delay (82S67) 






















Si to f p 






18 


ns 












9 


So to fp 






20 
















An to f n 






12 


ns 












9 


Bp to fp 






15 


ns 












9 


Power/Current Consumption 






365/69 


mW/mA 


4.5V 


OV 


4.5V 


OV 




12 




NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as Into the terminal referenced. 

4. Positive NAND logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

AC TEST FIGURE AND WAVEFORMS 



6. Measurements apply to each gate element independently. 

7. Output source current Is supplied through a resistor to ground. 

8. Output sink current Is supplied through a resistor to S/qc- 

9. Refer to AC Test Figure. 

10. This test guarantees operation free of Input latch-up over the 
specified operating power supply voltage range. 

11. Manufacturer reserves the right to make design and process 
changes and Improvements. 

12. Vcc = 5.25 V. 



GENERATOR 




TEST TABLE 


TEST 
NO. 


INPUTS 


OUTPUTS j 


So 


Si 


Ao 


Bo 


A, 


Bi 


Az 


B2 


A3 


B3 


[FO 


Fl 


>=2 


•=3 


1 


1 


PG 


1 


1 


1 


1 


1 


1 


1 


1 


T 






T 


2 


1 


PQ 


1 


1 


1 


1 


1 


1 


1 


1 


T 


T 


T 


3 


PG 





1 


1 


1 


1 


1 


' 


1 


1 


T 






T 


4 

















PG 
















T 






5 























PG 












T 




6 


1 





PG 


1 





1 





1 





1 


T 








7 


1 








1 





1 





1 


PG 


1 








T 





Toff , 




tonI ►! 


/- 


V 



NOTE: 

1. A.C. TEST JIGS MUST NOT HAVE ANY SWITCHES. 



3-191 



SignDtiES 



4-BIT SHIFT REGISTERS 



DESCRIPTION 



A,F PACKAGES 

DIGITAL 8000 SERIES SCHOTTKY TtL/MSI 

FEATURES 



82S70 
82S71 



The 82S70 is a 4-bit Shift Register with both serial and 
parallel data entry capability. 

The data input lines are single-ended true input data lines 
which condition their specific register bit location after 
an enabled clocking transition. Since data transfer is syn- 
chronous with clock, data may be transferred in any serial/ 
parallel input/output relationship. 

Mode control logic is available to determine three possible 
control states. These register states are serial shift right 
mode, parallel enter mode, and no change or hold mode. 
These states accomplish logical decoding for system control. 

The 82S71 provides a direct reset (Rq), and a D^ line 
in addition to the available outputs of the 82S70 element. 



• SCHOTTKY-CLAMPED TIL STRUCTURE 

• PIMP INPUTS 

• SYNCHRONOUS LOAD 

• SHIFT RIGHT/LEFT CAPABILITY 

• HOLD MODE 

ELECTRICAL CHARACTERISTICS 



Transfer Rate 


60 MHz (Typ) 


Input Load Current (Max) 




'ln"0" 


400mA 


l|n"1" 


25mA 


Output Current 




'out"0" 


20mA @ 0.5V 


'out"1" 


1mA @ 2.7V 



LOGIC DIAGRAM 



82S70 



Vcc = (14) 
GND = (7) 
( ) = Denotes Pin Numbers for 

14-pin duai in-ilne paclcsge only 



°°^^M>~ 



'°7rr-t>"^^'-t>°- 




82S71 



Vcc = <16) 
GND = (8) 
{ ) = Denotes Pin Numbers 
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siqnotiCB 



PRESEHABLE HIGH SPEED 
DECADE/BINARY COUNTER 



A,F PACKAGES 

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S90 
82S91 



DESCRIPTION 

The 82S90 Decade Counter and 82S91 Binary Counter are 
very high speed versions of the popular 8290 Decade and 
8291 Binary Counters. They are multifunctional MSI 
building blocks capable of being used in counting frequency 
synthesis, digital integration where high speed is essential. 



FEATURES 

• 100 MHz TYPICAL COUNT FREQUENCY 

• HIGH IMPEDANCE PNP INPUTS 

• VARIABLE MODULUS, ^2, 4. 5, 8, 10. arid 16 

• STROBED PARALLEL ENTRY 

• PIN REPLACEABLE for the 8290/8291, 74196/74197 



LOGIC SYMBOL 



A, F PACKAGES 

13 1 



13 1 4 10 3 11 



Ds Da Db Dc Dd 
Cpi 

82S90/82S91 
Cp2 

RS Aq Bq Cq Dp 



5 9 2 12 



PIN DESIGNATIONS 



CPi Clock input to counter first stage (active low going edge) 

CP2 Clock input to counter last three stages (active low going edge) 

DS Data Strobe Input for enabling data entry 

RS Reset Input for resetting all stages and outputs to zero 

Da, Db, Dc, Dq Data Inputs 

Aq, Bq, Cq, Dq Data Outputs 



LOGIC DIAGRAMS 



82890 



DATA STROBE 
RESET \—y 




82S91 




121 






J Q 





.i?^ 
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D.C. ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 
























MIN 


TYP 


MAX 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 
2 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 






-1mA 


6,8 


"0" Output Voltage 






0.5 


V 


0.8V 


0.8V 


0.8V 






20mA 


6,9 


"0" Input Current 
























Data Strobe 






-0.4 


mA 






5.25V 










Data Inputs 






-0.4 


mA 
















Reset 






-0.4 


mA 


5.25V 














Clock 1 






-6.0 


mA 


5.25V 














Clock 2 (8290) 






-6.0 


mA 


5.25V 














Clock 2 (8291) 






-3.0 


mA 


5.25V 














"1" Input Current 
























Data Strobe 






10 


mA 


4.5V 




O.OV 










Data Inputs 






10 


mA 




4.5V 












Reset 






10 


mA 


O.OV 




4.5V 










Clock 1 






100 


mA 


O.OV 






4.5V 








Clock 2 (8290) 






100 


mA 


O.OV 








4.5V 






Clock 2 (8291) 






50 


mA 


O.OV 








4.5V 






Output Short Circuit Current 


-40 




-100 


mA 


O.OV 


4.5V 








O.OV 


11,12 


Input Voltage Rating 
























Data Strobe 


5.5 






V 


10mA 














Clock 1 & 2 


5.5 






V 








10mA 


10mA 






Data Inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 










Power Consumption/ 




308 


461 


mW/ 






O.OV 


O.OV 


O.OV 




12 


Supply Current 




62 


88 


mA 

















A.C. ELECTRICAL CHARACTERISTICS 


(Ta = 25 


'C and Vcc = 5.0V 










CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 
























MIN 


TYP 


MAX 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 

1 


CLOCK 

2 


OUTPUTS 




Strobe Pulse Width 




5 




ns 










AOUT 




9 


Reset Pulse Width 




7 




ns 










aqut 




9 


Strobe/Reset Release Time 




10 




ns 










Aqut 




9 


Clock Mode ton Delay 
























Bit A 




9 


12 


ns 














9 


Bits B, C, D 




10 


13 


ns 














9 


Clock Mode toff Delay 
























Bit A 




5 


8 


ns 














9 


Bits B, C, D 




6 


10 


ns 














9 


Strobed Data ton Delay 
























(All Bits) 




15 


22 


ns 














9 


Strobed Data toff Delay 
























(All Bits) 




13 


20 


ns 














9 


Toggle Rate 


85 


100 




MHz 














9 



NOTES: 



All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 



11. 
12. 



limiting in accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Measurements apply to each output and the associated data 

input independently. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to V^c- 

Refer to AC Test Figures. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Not more than one output should be shorted at a time. 

Vcc = 5.25V. 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S90, 82S91 



INPUT AND OUTPUT STRUCTURES 



DATA, STROBE 
and RESET INPUTS 



2.5K > IK 




CLOCK INPUTS 



I 1 





I I 



OUTPUTS 




AC TEST FIGURES AND WAVEFORMS 



CLOCK MODE ton/t^ff DELAY 



PULSE 
GENERATOR 



RESET 
■-O DsTROBE , 



"^OUT 

Bqut 

CquT 

Dqut 



INPUT \ 

V 




L-, 1 



Z\ 



Note: 
t«„ and t. 



are measured from the 



clock input of each binary to the Q 



INPUT PULSE: 

Amplitude = 2.6V 

PW = 30ns, 50% to 50% 

t = t. = 5ns 
r f 



STROBED DATA ton/toff DELAY 



DATA 

PULSE 

GENERATOR 



xn 



RESET 
^STROBE. 

^ B 




Strobe, 

P.A. = 2.6V 

P.W. = 300ns, 50% to 50% 

PRR = 1MHz 

tf = tf = 5ns 



STROBE \ 


1.SV / \1 5V / 


"a.b.c.di 


/ INVERT \ 
/ f°f \ 


' 


-"ON— »' 


\-«1,5V»- /•«— 1.BV 


OUTPUT ' 


\ / 


Data, 




P.A, = 2.6V 




P.W. = 500ns, 50% 


to 50% 


PRR - 500KHZ 




tr = tf = 5ns 
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DIGITAL 8000 SERIES TTL/MSI ■ 82S90, 82S91 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM STROBE PULSE WIDTH 



RESET 

"^ "strobe , 



"OUT 
BquT 
''OUT 

''out 




-►I PWl-»~ l-.~PW-»-l 




OUTPUTS , l/ 'SV I V- 

A.B.C.D I ' 



INPUT PULSE; 
Amplitude = 2.6V 
tf = tf = 5ns max. 



TOGGLE RATE 



Tn=L_jri 



•-c "strobe 



"OUT 
CquT 
°0UT 



OUTPUTS i 




CIRCUIT UNDER TEST 

INPUT PULSE: 

Amplitude = 2.6V 

PRR = 5MHz, 50% duty cycle 

tf = tf = 5ns max. 



82S90 

123456<e9 10 

'^puT njiruumrLrLTLrL 

B OUTPUT I I I I 

C OUTPUT I I 

D OUTPUT I 1_ 

82S91 

12 3 4 6 6/8 910111213 I4151C 

i^jpuT nnmuiJUUinnnnnniuL 
A ouTPUTjxrLrLrLrLrLTLn. 

C OUTPUT I I I L 

D OUTPUT I |_ 



STROBE/RESET RELEASE TIME 




{>H>I-W-| 



CLOCK, STROBE/RESET: 
Amplitude = 2.6V 
PRR = 1MHz, 50% duty cycle 
tr = tf = 5ns max. 



STROBE 


/ 


^1.5V 


CLOCK 










\l.6V 




--* 


RELEASE \ 
TIME 1 


AO 




/ 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. 

3. All diodes are 1N916. 



3-196 



DIGITAL 8000 SERIES TTL/MSI ■ 82S90, 82S91 



FUNCTIONAL DESCRIPTION 



1. 82S90 Decade Counter 

The 82S90 can be used in three basic count modes as 
follows: 

a. BCD Counter. The CP2 input must be connected to 
the Aq output and CP1 receives the count input. The 
count sequence obtained is BCD in accordance with 
the truth table. 

b. Bi-Quinary Counter. If a symmetrical output is re- 
quired for divide by 10 operation, the Dq output 
must be connected to the CP1 input and the count 
input applied to CP2. A symmetrical square wave is 
then obtained at Aq of one-tenth the input frequency 
present at CP2 in accordance with the truth table. 

c. Separate Divide by Two and Five Counters. Because 
the inherent structure of the counter is that of two 
separate divide by two and divide by five sections, no 
other connections are required for this mode of oper- 
ation. An input presented to CP1 will appear at Aq 
output at half the input frequency. An input presented 
to CP2 will appear at outputs Bq, Cq and Dq as a 
binary divide by five count (i.e., from = 000 to 
4 = 100). Operation of the Ds and Rs inputs remain 
common to all four flip flops as with any other 
count mode. 

TRUTH TABLES 











Decade (BCD) 




Input 


AO 


Bo 


Cq 


Do 



















1 

















2 





1 












3 




1 












4 








1 









5 







1 









6 





1 


1 









7 




1 


1 









8 





9 





1 






g 










1 






Bi-Quinary (5-2) 




Input 


Aq 


Bo 


Co 


Do 



















1 





1 












2 








1 









3 





1 


1 









4 











1 






5 

















6 




1 












7 







1 









8 




1 


1 









9 










1 











2. 82S91 Binary Counter 

The 82S90 can be used in two basic count modes as 
follows: 

a. Binary Counter— For this mode of operation Aq 
output must be connected to CP2 input and the 
count input connected to CP1. Subdivisions of the 
count input frequency then appear at Aq = ^2, 
Bq = -^4, Co = "J"8, Do = -^16 as shown in the truth 
table. 

b. Separate Divide by Two and Divide by Eight Count- 
ers-ln similar manner to the 82890 the 82S91 in- 
herent structure allows separate use of the first and 
last three stages. In the first stage the input count 
frequency presented to CP2 appears at outputs 
Bo = ^2, Co = "="4 and Do = "="8 simultaneously. 
Operation of the Ds and Rs inputs remains common 
to all stages. 

TRUTH TABLE 













Binary 




Input 


Ao 


Bo 


Co 


Do 



















1 

















2 





1 












3 




1 












4 








1 









5 







1 









6 





1 


1 









7 




1 


1 









8 

















9 
















10 





1 











11 




1 











12 








1 








13 







1 








14 





1 


1 








15 




1 


1 










3. Operation of the Ds Data Strobe and Rs Reset Inputs: 

a. Data Strobe Ds Input— When Ds = the four stages 
of the 82S90/91 can be used as four separate latches 
with the outputs Aq- Do following the data pre- 
sented to the inputs D^ - Dp regardless of clock 
inputs. 

With Ds = 1 the four stages remain unchanged until 
the next clock inputs, which activate counting in 
accordance with the various modes described pre- 
viously. The Reset Rs inputs when low overrides Ds 
as described below. 

b. Reset Rs Input-With Rs = the clock inputs CPl/ 
CP2 and Ds input are overridden, all stages of the 
82S90/91 are cleared and zeros appear at the counter 
outputs Ao - Do- When Rs = 1, operation is con- 
trolled by Ds or CP1/CP2 clock inputs as described. 
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4-BIT BCD ARITHMETIC UNIT 
4-BIT BCD ADDER 



PRELIMINARY INFORMATION 

DIGITAL 8000 SERIES SCHOTTKY TTL/MSI 



82S82 
82S83 



DESCRIPTION 

The 82S82 Binary Coded Decimal (BCD) Arithmetic unit 
and the 82S83 Binary Coded Decimal (BCD) Adder are 
Schottky MSI circuits that have been designed for easy 
systems usage. Each unit provides a single IC solution to 
perform BCD Arithmetic that previously had to be im- 
plemented with several Binary Adders, Exclusive OR's, 
ROM's and Gates 

High Speed operation is achieved with Schottky TIL tech- 
nology and use of PNP high impedance inputs results in 
reduced input loading compared with conventional TTL. 



82S82 BCD Arithmetic Unit 
FEATURES 

• Adds and Subtracts BCD Numbers 

• Converts Binary to BCD 

• Comparison Output (Open Collector) 

• Internal Look-Ahead Carry/Borrow 

• Fast Look-Ahead Carry/Borrow Outputs 

• Ripple Carry/Borrow Output 

• Easy Array Expansion 



82S83 BCD Adder 
FEATURES 

• Adds BCD Numbers 

• Converts Binary to BCD 

• Internal Look- Ahead Carry 

• Ripple Carry Output 

• Easy Array Expansion 



82S82 BCD ARITHMETIC UNIT 



ELECTRICAL CHARACTERISTICS 



Propagation Delay (Typ.) 


82S82 


82S83 


An to Sn 


29ns 


29ns 


Bn to Sn 


32ns 


29ns 


An to Cq/Bq 


22ns 


22ns 


Bn to Cq/Bq 


29ns 


22ns 


An to G or P 


20ns 


- 


Bn to G or P 


23ns 


- 


input "0" Current (Max.) 


82S82 


82S83 


An, Cin, B4, B8 


0.4mA 


0.4mA 


Bl B2 


0.8mA 


0.4mA 


Add/Subtract 


0.8mA 


- 


Input "1" Current (Max.) 






(All Inputs) 


AO/x 


A 


"0" Output Current 


16mA 


@0.5V 


"1" Output Current 






(Except A=B Output) 


BOO/iA 


@2.7V 



Pin Designation 


Pin Nos. 


Function 


As, A4, A2, Ai 


4,21,20,19 


BCD Inputs Word A 
Weighted (8-4-2-1) 


Bs, B4, B2, Bi 


3,1,22,18 


BCD Inputs Word B 
Weighted (8-4-2-1) 


S8. S4. S2, Si 


14,13,16,17 


BCD Sum Outputs 
Weighted (8-4-2-1 ) 


Add/Subtract 


2 


Add=Logic "0" 
Subtract=Logic "1" 


Cin/Bin 


5 


Carry/Borrow Input 


Co/Bo 


8 


Carry/Borrow Output 


G 


6 


Carry Generate 
Output (Active Low) 


P 


7 


Carry Propagate 
Output (Active Low) 


A=B 


10 


Compare Output 
(Open Collector) 


vcc 


24 


Supply Voltage 


GND 


12 


Ground 



PIN CONFIGURATIONS (Top View) 



N 


, F PACKAGES 


B 


, F PACKAGES 


^C 


B4 


Vcc 


Il24 




3C 


ADD/suBTR. 


N.C. 
B2 










'C 


B2 Vcc 


11,6 


*c 


As 


A4 


J.1 


^c 


B4 A4 


11,5 


«c 


Cln'Bin 


Aj 


H^" 


3[: 


Bg A2 


D- 


«c 


G 

82S82 


Al 


11,9 


^c 


Ag A, 

82S83 


H" 


'L 


p 


B1 


His 


«c 


C|n 8, 


n- 


"C 


Co/Bo 


Si 


H" 


«c 


Co S, 


H" 


^C 


N.C. 


S2 


n- 


'C 


S4 S2 


3^0 




A'B 


N.C. 


I114 


«c 


GND Sg 


D» 




Sb 




^^c 


GND 


S4 


11,3 
















1 



82S83 BCD ADDER 



Pin Designation 


Pin Nos. 


Function 


As, A4, A2, Ai 


4,15,14,13 


BCD Inputs Word A 
Weighted (8-4-2-1) 


Bs, B4, B2 Bi 


3,2,1,12 


BCD Inputs Word B 
Weighted (8-4-2-1 ) 


Ss, S4, S2, Si 


9,7,10,11 


BCD Sum Outputs 
Weighted (8-4-2-1) 


Cin 


5 


Carry Input 


Co 


6 


Carry Output 


Vcc 


16 


Supply Voltage 


GND 


8 


Ground 
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SEC 
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SEC 
SEC 
SEC 
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Bipolar Memory Functional Index 



CAM 
8220 

RAM 

8225 

82S06 

82S07 

82S16 

82S17 

82S21 

ROM 

8204 

820S5 

8223 

8224 

8228 

82S23 

82S26 

82S29 

82S123 



8-Bit Content Addressable Memory (4x2 CAM) 



64-Bit Bipolar Scratch Pad Memory (16x4 RAM) 
256-Bit Bipolar RAM (256x1 RAM Tri-State) 
256-Bit Bipolar RAM (256x1 RAM Open Collector) 
256-Bit Bipolar RAM (256x1 RAM Tri-State) 
256-Bit Bipolar RAM (256x1 RAM Open Collector) 
64-Bit Bipolar High Speed Write-While-Read RAM (32x2) 



2048-Bit Bipolar ROM (256x8) 

4096-Bit Bipolar ROM (512x8) 

256-Bit Bipolar Field-Programmable ROM (32x8 PROM) 

256-Bit Bipolar ROM (32x8) 

4096-Bit Bipolar ROM (1024x4) 

256-Bit Bipolar Programmable ROM (32x8 PROM Open Collector) 

1024-Bit Bipolar Programmable ROM (256x4 PROM Open Collector) 

1024-Bit Bipolar Programmable ROM (256x4 PROM Tri-State Outputs) 

256-Bit Bipolar Programmable ROM (32x8 PROM Tri-State) 
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4-15 
4-20 
4-20 
4-22 
4-22 
4-24 



4-1 

4-1 

4-8 

4-11 

4-18 

4-27 

4-30 

4-30 

4-27 



DIGITAL 8000 SERIES TTL/M EMORY 



Pm CONFIGURATIONS 



8204 



'C 


»3 




«cc 


D» 


'\Z 


*4 




*2 


P" 


'\Z 


OPEN 




«1 


n- 


'C 


«« 




Ao 


J" 


'C 


A. 




^ 


3« 


•c 


*7 




CEj 


H" 


'C 


Ol 




STROBE 


H" 


•E 


02 




°l 


D" 


•E 


Oj 




07 


D" 


"C 


04 




0| 


I1.S 


"C 


„.„ 




Ob 


U" 


"C 


ORD 




WEN 


H" 




1 PACKAGE 








8223/24 
82S23 
82S123 






1 C 


Bo 




vco 


H IB 


. c 


Bl 




cT 


D « 


3 C 


Bj 




*4 


D » 


. c 


=3 




A3 


D 13 


. c 


B4 




A2 


J « 


. c 


Bg 




*1 


n . 


. c 


Be 




*0 


n ,0 


8 


c 


GNI 




By 




] » 



8205 



'C 


Aj 


vcc 


3» 


'C 


A4 


A2 


H" 


'C 


A» 


Al 


3- 


'C 


A« 


Ao 


3" 


•c 


A? 


CEt 


3« 


•c 


A« 


CE2 


H" 


'C 


Ol 


STROBE 


U" 


■c 


Oj 


Ol 


H" 


•E 


03 


o» 


II- 


"C 


04 


Oa 


3- 


"C 


WEN 


og 


H" 


'C 


.NO 


WEN 


D" 






1 PACKAGE 





8220 




B, F PACKAGES 



B, F PACKAGES 



8225 



1 c 


Ao 


Vcc 


H 


IS 


. c 


Ce 


A1 


n 


16 


3 C 


Be 


A2 


u 


14 


. E 


11 


A3 


n 


13 


» C 


Ol 


U 


3 


12 


e C 


l2 


04 


3 


11 


. C 


02 


fl3 


3 


10 


. C 


QND 


03 


3 


9 



B, F PACKAGES 



8228 



c 


A« 


Vcc 


3" 


c 


A6 


A7 


3^ 


c 


A4 


Ae 


H" 


c 


A3 


A9 


D' 


E 


Ao 


Ol 


D' 


c 


Al 


02 


H' 


c 


A2 


03 


H' 


c 


ONO 


04 


H' 



I PACKAGE 



82S06/07/16/17 




82S21 



c 


c 


Vcc 


3 


c 


Wo 


"I 


3 


c 


lo 


h 


3 


L 


Aj 


Ao 


3 


c 


Ae 


Al 


3 


c 


c 


A2 


3 


L 


oo 


A3 


3 


c 


ONO 


Ol 


3 



82S26/29 




I PACKAGE 



L PACKAGE 



I PACKAGE 
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2048 BIT BIPOLAR ROM (258x8 ROM] 
4096 BIT BIPOLAR ROM |512x8 ROM) 



DIGITAL 8000 SERIES TTL/MEMORY 



8204 

8205 



DESCRIPTION 

The 8205 and 8204 are high performance bipolar ROIVl's 
incorporating the storage output or memory data register 
into the chip. Data is addressed by applying address infor- 
mation to the address lines. After valid data appears at the 
output of the memory array, (typically 35ns after the ad- 
dress is applied) and if the circuit is enabled, the strobe 
pulse will enter data into the 8 bit output latch register. A 
D-type latch (L) is used to enable the tri-state output 
drivers. If the circuit enable signals are valid, the strobe 
will set the latch. This turns on the output stage. The 
latch will remain set and keep the output enabled until the 
chip is disabled and the next strobe pulse occurs. If the 
strobe line is held high, the ROM will function in a conven- 
tional mode. The output will be controlled solely by the 
chip enable and the output latches will be bypassed. 

BLOCK DHAGRAM 



See page4-34for ASCII (ADDRESS) to EBCDIC (DATA) 
and EBCDIC (ADDRESS) to ASCII (DATA) and 4-35/ 
for 4-53 for ORDERING BLANKS. 

APPLICATIONS 

• MICROPROGRAMMING 

• HARDWIRE ALGORITHMS 

• CHARACTER GENERATION 

• CONTROL STORE 

FEATURES 

BUFFERED ADDRESS LINES 

ON THE CHIP DECODING 

ON THE CHIP STORAGE LATCHES 

TRI-STATE OUTPUT 

PROTECTED INPUTS 




8204 (256x8) AND 8205 (512x8) MEMORY ORGANIZATION 



ADDRESS LINES 



120) 

CE, O— 0|~"^V 
CE2 "— ' J^ 



_!_ 



8 BIT OUTPUT LATCH 



mmiJ 



8 TRI-STATE DRIVERS 



Chip Is enabled when CEi = "0" and CE2 " "1" 



I(7|||8|||9> I(10|I(14)I|16||(16|||1 

01 02 03 04 Ob Oe 07 Ob 

OUTPUT LINES 



Address Pins 


8204 8205 


Aq 


(21) 


(20) 


Al 


(22) 


(21) 


A2 


(23) 


(23) 


A3 


(1) 


(1) 


A4 


(2) 


(2) 


A5 


(4) 


(3) 


A6 


(5) 


(4) 


A7 


(6) 


(5) 


A8 


- 


(6) 



Vcc = <24) 
GND - (12) 
( ) = Denotes Pin Numbers 



ELECTRICAL CHARACTERISTICS (0°C<Ta<75° 


C; 4.75V < Vcc < 5.25V) 






LIMITS 








CHARACTERISTICS 


MIN. TYP. MAX. 


UNIT 


TEST CONDITIONS 


NOTES 


Input "0" Current 


-100 


mA 


Vin = 0.5V 




Input "1" Current 


25 


mA 


Vjn = 5.25V 




Input (0) Threshold Voltage 


.85 


V 






Input (1) Threshold Voltage 


2 


V 






Input Clamp Voltage 


-1.0 


V 


lin = -5.0mA 




Output (0) Current 


0.2 0.5 


V 


lout = 9.6 mA 




Output (1) Current 


2.7 3.3 


V 


lout = -2.0mA 




Output (1) Short Circuit Current 


-20 -35 -70 


mA 


Vout = OV, Vcc = 50V 


2 


Input Capacitance 


5 


pF 


V|H = 2.0V, Vcc = 50V 




Output Capacitance 


8 


PF 


Vout = 2.0V,'Vcc = 5.0V 


5 


Power Supply Current 


135 170 


mA 


Vcc = 5.0V 




Output (1 ) off Leakage Current 
(Chip Disabled) 


100 


mA 


Vin = 2.7V 




Output (0) off Leakage Current 
(Chip Disabled) 


-100 


mA 


Vjn = 0.5V 
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Digital dooo series ttl/memory ■ 8204/05 



T^ = 25° C and Vqc = 5.0V 







LIMITS 










CHARACTERISTICS 


MIN. 


TYP. 


MAX. 


UNIT 


TEST CONDITIONS 


NOTES 


Address Access Time T/\ 




35 


60 


ns 


Read Mode 1 or Read Mode II 


6 


Address Hold Time T/\ds 





-10 




ns 


Read Mode 2 Only 


6 


Chip Enable Access Time TcE 




20 


45 


ns 


Read Mode 1 or Read Mode II 


6 


Chip Enable Hold Time TcDS 


12 


5 




ns 


Read Mode II Only 


6 


Output Disable Time Tq 




20 


45 


ns 


Read Mode 1 or Read Mode 1 i 


6 


Strobe Pulse Width Tgw 


33 


20 




ns 


Read Mode II Only 


6 


Strobe Set-Up Time Ts 




30 


60 


ns 


Read Mode II Only 


6 


Output Disable Time Tp 




18 


32 


ns 


Read Mode 1 Only 


6 



1. Positive current is defined as into the terminal referenced. 

2. No more than one output should be grounded at the ammo 
time and strobe should be disabled. Strobe is In *1' state. 

3. Manufacturer reserves the right to make design and process 
changes and Improvements. 



Applied voltisges must not exceed 5.BV. 

Input currents must not exceed ±30 mA. 

Output currents must not exceed ±100 mA. 

Storage temperature must be between -60° C to +1B0°C. 

Chip disabled. 

Rise and fall times for tests must be less than 6ns. Input 

amplitudes are 2.8V and all measurements are made at 1.5V. 



MEMORY TIMING 



READ MODE I (OUTPUT LATCHES NOT USED) 



ElX 






>e 



>^ 



X 



X 



If the strobe Is high, the device functions in a manner identical to 
conventional bipolar ROM's. The timing diagram shows valid data 
will appear T^ nanoseconds after the address has changed and 
Tq^ nanoseconds after the output circuit is enabled. Tq is the time 
required to disable the output and switch it to an 'off or high im- 
pedance state after it has been enabled. 



READ MODE II (OUTPUT LATCHES USED) 




NOTE: Outputs are undefined during the strobe setup time, T3 



JT 



In Read Mode II, the address is applied to the memory element 
T^ ns before output details desired. Applying the chip enable does 
not directly enable the outputs. When the strobe is applied Tg nano- 
seconds before the output, data from the memory array is copied 
Into the output latches and the chip enable signal is copied into the 
delay latch L. The latch L in turn enables the output. After the strobe 
reaches the strobe li9vel,.both the chip enable and address lines may be 
altered but the output data stored in the latches will remain un- 
changed and the output of the circuit will remain enabled. The out- 
put will stay enabled until another strobe copies a Not chipenable 
signal into the latch L. The switching of the output to the "off" 
or high impedance state occurs To nanoseconds after the strobe. 
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signotiES 



8-BIT CONTENT ADDRESSABLE 
MEMORY (4x2 CAM) 



DIGITAL 8000 SERIES ni/MEMORY 



8220 



DESCRIPTION 

The 8220 CAM Element is a high speed monolithic array, 
incorporating the necessary addressing logic and eight iden- 
tical memory cells organized as four words, each being two 
bits long. In reference to data-in/data-stored, the 8220 can 
be conditioned to perform the following functions: associate, 
write-in only, and read-out only. 

When addressed into the "ASSOCIATE" mode, this element 
ioffers the novel capability of data association, where each 
icell (Mnj) will respond with a "Match" or "Mismatch" 
lanswer (Yn) to each bit presented to the data inputs (Ij), 
idepending on presence or absence of an alike bit stored 
within the cell. 

Write-in can be simultaneously done to all bits, or one bit 
at a time. Read-out of stored information is performed on 

one word at a time. Cell-selection for read and write is per- 
formed by proper addressing of Yn and An lines. 

The element's output structures <Yn and Dj) are of the 
"bare collector" variety and' can be mutually connected, 
thus allowing direct expansion when multiple packages are 
employed. Expansion of the CAM may be implemented in 

LOGIC DIAGRAM 



both directions, i.e., in the word length and in the number 
of words. 

The CAM circuit structure is the familiar TTL type (DCL 
Family) and fully compatible with TTL and DTL input/ 
output structures. 

FEATURES 

• WRITE ENABLE CONTROL LINES 

• ASSOCIATE CONTROL LINES 

• ADDRESS SELECT CONTROL LINES 

• ASSOCIATES IN 20nsec TYP. 

• 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 

• OPEN COLLECTOR OUTPUTS 

• DIODE PROTECTED INPUTS 

APPLICATIONS 

DATA-TO-MEMORY COMPARISON 

PATTERN RECOGNITION 

HIGH SPEED INFORMATION RETRIEVAL 

CACHE MEMORY 

AUTO CORRELATION 

VIRTUAL MEMORY 

LEARNING MEMORY 




Vcc - <16) 
QND - (8) 
( ) - Denotes Pin 
Numbers 



(12) 



''l* (11) 



V (B) 



^ 



^3* (3) 
M„j -WORD n, bit J 



r^ 



.-- LqI, 
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DIGITAL 8000 SERIES TTL/M EMORY ■ 8220 



ELECTRICAL CHARACTERISTICS 


(0°C<Ta<75°C; 


4.75V <Vcc<5.25Vi) 










CHARACTERISTICS 


LIMITS 










Yk 


Dj 


NOTES 










Wj 


Aj 


h 






MIN. 


TYP. 


MAX. 


UNITS 
















"0" Output Voltage 
























Yn 






0.4 


V 


2.0V 


0.8V 


2.0V 


30mA 






8,9 








0.6 


V 


2.0V 


0.8V 


2.0V 


60mA 








Dj 






0.4 


V 


2.0V 


2.0V 






0.8V 


20mA 


8,9 








0.6 


V 


2.0V 


2.0V 






0.8V 


40mA 




"1 " Output Leakage Current 
























Yn 






125 


mA 




2.0V 










10 


Di 






100 


mA 








OV 


OV 




10 


"1" Input Current 
























Ij and Sj 






40 


/uA 




4.5V 


4.5V 










Wj 






80 


mA 


4.5V 














"0" Input Current 
























Ij, Yn and aJ 
Wj 


-0.1 




-1.2 
-2.4 


mA 
mA 




0.4V 


0.4V 


0.4V 









Ta = 25° C. and \/qq = 5.0V 



CHARACTERISTICS 


LIMITS 


Wj 


Aj 


Tj 


Yi 


Yk 


Dj 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Delay Time 

Associate (Aj to Yn) 
Associate (Ij to Yn) 
Read-Out (Yn to Dj) 

Write-In to Read-Out 
(Wj to Dj) 
Write Pulse Width 
Power Consumption 




20 
35 
30 

45 
20 


30 
45 
40 

60 

35 

590/ 

118 


ns 
ns 
ns 

ns 

ns 

mW/mA 














8,11 
8,11 
8,11 
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All voltage and capacitance measurements are referenced to 

the ground terminal. Terminals not specifically referenced 

are left electrically open. 

All measurements are taken with ground pin tied to zero 

volts. 

Positive current is defined as into the terminal referenced. 

Positive NAND logic definition: "UP" Level =■ "1", "DOWN" 

Level = "0". 

Precautionary measures should be taken to ensure current 

limiting In accordance with Absolute Maximum Ratings 



should the isolation diodes become forward biased. 

6. Measurements apply to each gate element independently. 

7. Manufacturer reserves the right to make design and process 
changes and Improvements. 

8. Prior to this test write in a "0" in all or desired Memory 
cells as follows: W| = IJ = OV, Aj =■ Vjj^. 

9. Output sink current is supplied through a resistor to Vqq. 

10. Connect an external IK ohm + ^% resistor from Vq^ to the 
output terminal for this test. 

11. See AC test Figures on the following pages. 



DIGITAL 8000 SERIES TTL/M EMORY ■ 8220 



MODE OF OPERATION 



FUNCTION 



WqWiAoAiIoI, 



REMARKS 
(Ref. Definitions & Glossary) 



FUNCTION 



WoWiAoAiIqI, 



REMARKS 
(Ref. Definitions & Glossary) 



HOLD 



1 1 1 1 X X 



NO OPERATION 



HOLD 



1 1 1 1 X X 



NO OPERATION 



ASSOCIATE 



1 1 1 X X 



1 1 1 X X 



1 1 X X 



Output 
Question Answer State 

? [-YES — Yj=1, Y,^=0 

'l=Mil 

1 -NO — Yj=Y,^=0 

YES — Yi=1,Y|^=0 
NO — Yj=Y,^=0 

YES — Yi=1, Y,,=0 
NO — Yj=Y,^=0 



Forced 



ln=M|, 



1 1 1 X X 
1 1 1 X X 
1 1 X X 



ll=Mii 
and ? 

•o=Mio 



READ-OUT 



1 1 1 1 X X 

1 1 1 1 X X 
1 1 1 1 X X 



WRITE 1^ intoMji 



WRITE In into M 



iO 



WRITE 1^ and Iq 
into M|i and Mjq 



J-lFMio=1 
0-IF M|o=0 
1 -IF M:1=1 
0-IF Mj,=0 

Do=Dl = 1 



AC TEST FIGURES AND WAVEFORMS 



ASSOCIATE DELAY AND INPUT DELAY 

INPUT 5.0 V 6.0 V 2.6 V 



PULSE 
GENERATOR 



"CC 



T 



:27on 



ASSOCIATE DELAY 



r Y I I 

\\rHf 
I I' I 'I 



NOTES: 

1. When checking Aq let A^ = "1" and 
when checking 7k^ let Ag " "1". 

2. "W"n -"w;. = "1". 



INPUT DELAY 



I NPUT I 

1.5 v\ 



/ 



XXJt 



•on I-- -►! "off 



NOTES: 

1, When checking ii, Ai = "0" and Aq" "1" and 
when checking Iq, Aq - "0" and aY= "1" 

2. Wo = Wi = "1". 
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DIGITAL 8000 SERIES TTL/M EMORY ■ 8220 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



WRITE DELAY 



PULSE 
GENERATOR 



"V; 



sin 

O INPUT 



PULSE 
GENERATOR 



1" 



lo Vcc 



asm 



1J3MI 



j9ion 
. iNBie 

1 i — t — i O OUTPUT 



INPUT W ^g 




tso 

thi 

tho 



= "1" set-up time. 

= "0" set-up time. 

" "1" hold time. 

= "0" hold time. 



PW = Pulse width 



-I 'OFF 



NOTES: _ 

1. A„ = Ai = "1". 

2. Let all non-selected Y's = "0". 

3. W's pulse width is 40ns @50% points. 



READ DELAY 



t>o 



T 



. I 'I 



NOTES: 

1. A tested bit must store a "0". 

2. Wo= W, = "1". 



An= Ai 



"0". 



GENERAL NOTES FOR AC TESTING: 

1. Use 5k Probes for all AC tests TEK 169 or equivalent. 

2. The Pulse Generator signal should consist of the following 

Frequency: 10 MHz ±5 MHz 

Amplitude: OV to 3V 

Rise 8i Fail Times: 5ns±2ns 

3. i - bit number (1=0, 1). j " word number (J = 0, 1, 2, 3). 



INPUT/OUTPUT DEFINITIONS 



'j - 



Data Inputs 

Data entering these terminals are either compared with stored 

Information at the celKs) in the "associate" mode or stored in 

the celKs) in the "write-in" mode. 

Associate Controls 

A logical "0" at this pin enables Data-Cell association to 

result into a defined logical level at the Y^ lines (e.g. Y„ = "t" 

= Match, Yp - "0" Mismatch). A logical "1" at this pin 

forces all Y^ to a "1". 

Write Enable 

A logical "0" at this control pin opens the gates of the 

selected word, allowing data-in to be stored. A logical "1" 

locks the gates such that data-in can no longer disturb the 

cell(s). 

"Associate" Output and Address Selection Control 

During "Associate" mode these "bare collector" lines provide 

output results of match or mismatch between input and stored 



data (logical "1" = Match, logical "0" = Mismatch). 
In the read and write modes these terminals act as input con- 
trols and word-select lines Y lines (Y^) associated with words 
desired to accept writing of data or read-out are to be kept 
in the logical "1" state and the remaining Y lines (Y|^) to be 
forced to a logical "0" state. (Note that A = 1 forces all 
Y„ = 1). 
Dj — Data Output 

These are "bare collector" output lines indicating the state 
of one or more selected cells. Cell-Selection is accomplished 
as defined under "Yp" above. 

GLOSSARY OF TERMS -SUBSCRIPTS 

A. n = Word number = 0, 1 , 2 and 3 
j = Bit number = or 1 

I " Input/Output number(s) associated with ceil(s) upon 
which a "Write-in", "Read-out" or other function is 
being performed. 

k - Input/Output number(s) other than ' 

M = Designation of Memory Cell (word) 
cells in each package. 

B. Examples 
1. Ij for bit "1" equals 1^ . 

M„, = Mm = word "1" bit "0". 



above, 
eight identical 



"nj 



'10 



Yj = 0, Y,^ = 1 : for I = words 1 and 3; then k = words 



and 2: Y 



1,3 



and Y 



0,2 
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APPLICATION: LEARNING MEMORY 

This system is a CAIVI array with peripheral IC circuitry 
designed to operate as a learning memory. It is organized 
in two sections of equal capacity, the total memory size 
(both sections) being 8 ten bit words. Either section can be 
selected through the section SELECT line, and the memory 
is easily expandable in the number of words and in word 
length. 

By activating the COMPARE line, a new word is loaded into 
the buffer and is presented to the memory. Through the 
novel feature of data association, which is unique with CAM 
elements, the buffer's content is compared with the words 
stored in memory. If the input word, with which the mem- 
ory was presented, is already contained in storage, no need 
for "learning" I.e. data acquisition, exists. This fact is indica- 
ted by a match from one of the Yp lines (Yj = 1) and thus 



no write command is initiated. 

Before a WRITE operation is initiated, a location select has 
to be made such that the word to be written into the 
memory will go to the proper place. For this reason, a tag 
CAM is employed to keep track of memory locations, both 
empty and full. When a word is written into memory, a "1" 
is simultaneously written into the tag CAM. Thus, it is 
possible to keep track of the filled memory locations. 

By monitoring the Yn lines of the tag CAM, a convenient 
way of decoding an available address exists. Here exclusive 
OR circuitry is used which ensures that memory locations 
are filled successively when the need for "learning" exists. 
The quad latch is enabled before the write command is 
available to the CAM array. Thus the Y lines of unavailable 
memory locations are forced low (Y^ = 0). 




gl 



ih 



^ 



^>--. 
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756-BIT BIPOLAR FIELD-PROGRAMMABLE 
J<OM (32x8 PROM) 



UHSCRIPTION 

The 8223 is a TTL 256-Bit Read Only Memory organized as 
32 words with 8 bits per word. The words are selected by 
five binary address lines; full word decoding is incorporated 
on the chip. A chip enable input is provided for additional 
decoding flexibility, which causes all eight outputs to go to 
the high state when the chip enable input is high. 
This device is fully TTL or DTL compatible. The outputs 
are uncommitted collectors, which permits wired AND oper- 
ation with the outputs of other TTL or DTL devices. These 
outputs are capable of sinking twelve standard DCL loads. 
Propagation delay time is 50ns maximum. Power dissipation 
is 310 milliwatts with 400 milliwatts maximum. The 8223 
may be programmed to any desired pattern by the user. (See 
fusing procedure.) This feature is ideal for prototype hard- 
ware and systems requiring propriety codes. 
A Truth Table/Order Blank is included on page 4-43 for 
ordering custom patterns. 
i'cATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 
CHIP ENABLE CONTROL LINE 
OPEN COLLECTOR OUTPUTS 
DIODE PROTECTED INPUTS 
NO SEPARATE FUSING PINS 
BOARD LEVEL PROGRAMMABLE 



DIGITAL 8000 SERIES TTL/MEMORY 

APPLICATIONS 
PROTOTYPING 
VOLUME PRODUCTION 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CONTROL STORE 

LOGIC DIAGRAM 



8223 




Vcc = <16) 
GND = (8) 
( ) = Denotes 
Pin Numbers 



32 us ARRAY 




Chip is Enabled when CE 



.ECTRfCALCHARACTERISTICS(S8223-55°C<TA<+125°C N8223 0°C<Ta<75°C; 4.75V<Vcc< 5.25V) 



CHARACTERISTICS 


LIMITS 


"0" 
An 


"1" 
An 


CHIP 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


ENABLE 


"1" Output Leakage Current 


(N8223-) 
(S8223-) 






100 
250 


mA 
ma 






2.0V 




13 


"0" Output Voltage (N8223-) 


(S8223-) 






0.4 


V 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 




(N8223-) 






0.5 


V 


0.8V 


2.0V 


0.8V 


16mA 


6,10 


"1" Input Current 






















An, Address 








40 
80 


mA 
ma 




4.5V 


4.5V 






Chip Enable Input 


"0" Input Current 




-0.1 




-1.6 


mA 


0.4V 




0.4V 






An, Chip Enable 
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Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


"0" 


"1" 
An 


CHIP 
ENABLE 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Propagation Delay 
An to Bn 


5.5 


35 

35 

310/62 


50 

50 

400/77 


ns 

ns 

mW/mA 

V 




4.5V 
4.5V 


4.5V 
10mA 


DCF.0.=12 
DCF.O.=12 


7,12 
7,12 
14 
11 


Chip Enable to B^ 
Power Consunnptlon 
Input Latch Voltage 



1. All voltage measurements are referenced to the ground ter- 
minal. Terminals not specifically referenced are left elec- 
trically open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as Into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1" "DOWN" 
Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the Isolation diodes become forward biased. 

6. Output sink current is supplied through a resistor to Vq(>. 

AC TEST FIGURE AND WAVEFORMS 



INPUT PULSE; 

AMPLITUDE -3.0V 

tr - tf - 5ni 

PW - 200ns (50% DUTV CYCLE) 




OUTPUT 
OUTPUT 



? 




Vcc 


B7 


Ao 


Be 


Al 


Bb 


A2 


B4 


A3 


B3 


A4 


B2 


GND 


Bl 
Bo 



tr 



± 



Ground Pin 15 When Testing Address-Output Delays 



7. One DC fan-out is defined as 0.8mA. 

8. One AC fan-out is defined as 50pF. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. By DC tests per the truth table, all Inputs have guaranteed 
thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

11. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 
For detailed test conditions, see AC testing. 
Connect an external 1k resistor from Vp_ to the output 
terminal for this tost. 

14. V(,(j = 5.25V. 

SCHEMATIC DIAGRAM 



12. 
13. 




J Vcc -de) 

GND- (8) 

(8) denotes pin number ( ) 
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8223 PROGRAMMING PROCEDURE 

The 8223 may be programmed by using Curtis Electro 
Devices, Spectrum Dynamics or Data I/O Programmers. 

The 8223 Standard part is shipped with all outputs at 
logical "0". To write a logical "I" proceed as follows: 

Programming Procedure A 

Simple Programming Procedure using "bench" Equipment 

1. Start with pin 8 grounded and Vcc removed from 
pin 16. 

2. Remove any load from the outputs. 

3. Ground the Chip Enable. 

4. Address the desired location by applying ground (i.e., 
0.4V maximum) for a "0", and +5.0V (i.e., +2.8V 
minimum) for a "1 " at the address input lines. 

5. Apply +12.5V ± 0.5V to the output to be programmed 
through a 390 ohm ± 10% resistor. Program one out- 
put at a time. 

6. Apply +1 2.5V to Vqc (P'n 16) for 50 msec to Isec 
(max.) with a Vcc rise time of SO^sec or less. If 1.0 
second is exceeded, the duty cycle should be limited to 
a maximum of 25%. The Vcc overshoot should be 
limited to 1.0V maximum. If necessary, a clamping 
circuit should be used. The Vcc current requirement 
is 40 mA maximum at +12.5V. Several fuses can be 
programmed in sequence until 1.0 sec of high Vcc 
time is accumulated before imposing the duty cycle re- 
striction. 

NOTE: Normal practice in test fixture layout should be 
followed. Lead lengths, particularly to the 
power supply, should be as short as possible. A 
capacitor of 10 microfarads minimum, connec- 
ted from the +12.5V to ground, should be 
located close to the unit being programmed. 

7. Remove the programming voltage from pin 16. 

8. Open the output. 

9. Proceed to the next output and repeat, or change 
address and repeat procedure. 

10. Continue until the entire bit pattern is programmed 
into your custom 8223. 

Fast Programming Procedure — Programming Procedure B 

1. Remove Vcc (open or ground pin 16). 

2. Remove ariy load from the output. 

3. Ground CE (pin 15). 

AflANUAL PROGRAMMER DIAGRAM 



4. Address the word to be programmed by applying 5 volts 
of a "1 " and ground for a "0" to the address lines. (Solid 
TTL logic levels are ok, but we suggest buffer drivers or 
Utilogic OR/NOR gates for the addressing). 

5. Apply -H2.5V ± 0.5V to the output to be prograiVimed 
through a 390 ohm ± 1Q% resistor. Program one out- 
put at a time. 

6. Apply +12.5V to Vcc (P'n 16) for 25-50mS. The Vcc 
rise time must be SOjusec or less. Limit the Vcc over-' 
shoot to 1.0 volts max. 

7. Reduce Vcc to ground (< 0.5V) and remove the load 
from the output. 

8. Immediately repeat steps '5 and 6 for other outputs of 
the same word, or repeat 4 through 6 for a different 
word. Continue programming for a max of 1 second. 
Then remove power for 4 seconds and continue until 
the entire bit pattern is programmed. 

After programming the 8223, the unit should be checked 
to insure the code is correct. If additional fuses must be 
opened, they may be programmed during verification. 

Fast Programming Procedure — Programming Procedure C 
Steps 1 through 5 are the same as in Procedure B. 

6. Apply a 5mS pulse to Vcc (P'" 16). Limit the Vcc 
overshoot. 

7. Reduce Vcc to 5 volts for 10-J5uS and verify the fuse 
opened (output is now a "1"., If the bit programmed go 
on to the next bit to be programmed. If ,the bit did not 
program, then reduce Vcc to ground (or open) for 1-5uS 
and repeat step 6 apd 7 until the fuse programs (1 second 
total time max). 

8. Continue programming at this rate for 1 second. Remove 
all power from the device for 4 seconds then continue 
programming procedure. 



Vcc Waveform 



+12.5 — 

+5V 

OV 



r"s_r 



BOARD LEVEL PROGRAMMING PROCEDURE 
FOR THE 8223 

The chip select .controls which 8223 is being programmed 
when several PROMS are collector O'R'd. To program in 
this manner, the only changes required are: 

1 . The 390 ohm resistor is reduced to 200 ohm ^j^ere N 

is the number of outputs tied together (2 < N < 12). 

2. Reduce max fuse pulse width from 1 second max to 
0.92 sec max. 




S^ = Single pole 9 position switch 
S2 through Sg = single pole 2 position switch 
S-j - Two pole 3 position switch with ground connected 
to the middle position of the sectloh connected to 
VcQ, pin 16 to go from 5 volts to 12.5V the 
switch will momentarily ground ^fnn) and positions 
1 and 2 of the other section connected to 5.0V to 
provide the needed 5 volts to the output for 
verification. 
NOTE: 1. The lO^f capacitor across pin 16 to ground is 
required to eliminate noise from Vqq. 
2. During programming switch S7 must be in 
position 2 long enough for the I.Ofif capacitor 
to discharge to less than 0,5 volts. 
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256-BIT BIPOLAR ROM (32x8 ROM) 



DESCRIPTION 

The 8224 isa TTL 256 Bit Read Only Memory organized as 
32 words with 8 bits per word. The words are selected by 
five binary address lines with full word decoding incorpor- 
ated on the chip. A Chip Enable input is provided for 
additional decoding flexibility, which will cause all eight 
outputs to go to the high state when the Chip Enable input 
is taken high. 

This device is fully TTL or DTL compatible. The outputs 
are uncommitted collectors, which allows wired-AND oper- 
ation with the outputs of other TTL or DTL devices. These 
outputs are capable of sinking twelve standard DCL loads. 
Propagation delay time is 50ns maximum. Power dissipation 
is 310 milliwatts with 400 milliwatts maximum. 

The 8224-CB180 has been programmed to convert the 
seven bit ASC II alphabet code to the 8 bit EBCDIC Alpha- 
bet code. The conversion includes the letters A through Z. 
With the addition of gating circuitry, the 8224-CB180 will 
convert both upper case and lower case letters. 

Customer specified patterns are also available as custom 
products. Refer to page 4-43 for Truth Table/Order Blank. 

lEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• CHIP ENABLE CONTROL LINE 

• OPEN COLLECTOR OUTPUTS 

• DIODE PROTECTED INPUTS 

APPLICATIONS 

MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATOR 
CONTROL STORE 



DIGITAL 8000 SERIES TTL/MEMORY 

LOGIC DIAGRAM 



8224 





Vcc - (16) 
GND = (8) 
( ) = Denotes Pin Numbers 



ELECTRICAL CHARACTERISTICS (88224- 55°C <Ta< 125°C 


, N8224 0° 


: < Ta < 75°C ; 4.75V < Vcc < 5.25V 


CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


















MIN. 


MAX. 


UNITS 


Vcc 


A„"0" 


A„"1" 


CHIP 
ENABLE 






"1" Output Leakage Current 




100 


HA 


5.00 






2.0V 




13 


"0" Output Voltage 




0.4 


V 


4.75 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 






0.4 


V 


5.00 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 






0.4 


V 


4.75 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 


"1" Input Current 




















An, Address 




40 
80 


mA 
mA 


5.25 
5.25 




4.5V 


4.5V 
4.5V 






Chip Enable Input 


"0" Input Current 




















An, Chip Enable 


-0.1 


-1.6 


mA 


5.25 


0.4V 




0.4V 
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Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


MIN. 


MAX. 


UNITS 


vcc 


A„"0" 


A„"1" 


CHIP 
ENABLE 


Propagation Delay 
An to Bn 


5.5 


50 

50 

400 


ns 

ns 

mW 

V 


5.00 
5.00 
5.25 
5.00 


10mA 


4.5V 
4.5V 


4.5V 
10mA 


DC F.0.= 12 
DC F.0.=12 


7,12 
7,12 

11 


Chip Enable to Bn 
Power Consumption 
Input Latch Voltage 



NOTES: 
1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measur^ements are taken with ground pin tied to zero 
volts. 

Positive current flow Isdefined as into the terminal referenced. 
Positive logic definition: 
"UP" Level - "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



2. 



12. 
13. 



Output sink current is supplied through a resistor to Vqq. 

One DC fan-out is defined as 0.8mA. 

One AC fan-out is defined as 60pF. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

By DC tests per the truth table, all inputs have guaranteed 

thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

This test guarantees operation free of input latch-up over the 

specified operating power supply voltage range. 

For detailed test conditions, see AC testing. 

Connect an external 1 k resistor from Vqq to the output 

terminal for this test. 



:hematic diagram 




*10-!- SAME AS ABOVE ^ 4 

^2 O-f SAME AS ABOVE -^^ 

*30-f SAME AS ABOVE "J^^ 

A40-I- SAME AS ABOVE -J-J. 

L 2»J 

*'CCo- 




i— olo 

SAME ASH 0B1 

BELOW 1 O Bg 

FOR ALL 1 °§3 



~^ IL outputs; 5S4 
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CODE CONVERSION ASCII TO EBCDIC 

(UPPER & LOWERCASE LETTERS ONLY) 8224-CB180 



TRUTH TABLES FOR 8224-CB180 





ASC II CODE 






CHARACTER 


EBCDIC CODE 


B7 Be B5 B4 B3 B2 


Bl 




1 2 3 4 5 6 7 








X 


X 


X 


X 




Not Decoded 





1 


X 


X 


X 


X 


- 


Not Decoded 


1 





X 


X 


X 


X 




Not Decoded 


1 


1 


X 


X 


X 


X 




Not Decoded 


1 



















Not Decoded 


1 














1 


A 


110 1 


1 











1 





B 


110 10 


1 











1 


1 


c 


110 11 


1 








1 








D 


110 10 


1 








1 





1 


E 


110 10 1 


1 








1 


1 





F 


110 110 


1 








1 


1 


1 


G 


110 111 


1 
















H 


110 10 


1 













1 


1 


1 10 10 1 


1 










1 





J 


110 10 1 


1 










1 


1 


K 


110 10 10 


1 







1 








L 


110 10 11 


1 







1 





1 


M 


110 10 10 


1 







1 


1 





N 


110 10 10 1 


1 







1 


1 


1 





110 10 110 


1 
















p 


110 10 111 


1 













1 


Q 


110 110 


1 










1 





R 


110 110 1 


1 










1 


1 


S 


1110 10 


1 







1 








T 


1110 11 


1 







1 





1 


U 


1110 10 


1 







1 


1 





V 


1110 10 1 


1 







1 


1 


1 


w 


1110 110 


1 















X 


1110 111 


1 












1 


Y 


1110 10 


1 









1 





z 


1110 10 1 


1 









1 


1 




1 ■ Not Decoded 


1 






1 










1 Not Decoded 


1 






1 





1 




1 Not Decoded 


1 






1 


1 







1 Not Decoded 


1 






1 


1 


1 




1 Not Decoded 


1 1 



















1 Not Decoded 


1 1 














1 


a 


10 1 


1 1 











1 





b 


10 10 


1 1 











1 


1 


c 


10 1 1 


1 1 








1 








d 


10 10 


1 1 








1 





1 


e 


10 10 1 


1 1 








1 


1 





f 


10 1 10 


1 1 








1 


1 


1 


9 


10 111 


1 1 
















h 


10 10 


1 1 













1 


i 


10 10 1 


1 1 










1 





i 


10 10 1 


1 1 










1 


1 


k 


10 10 10 


1 1 







1 








1 


10 10 11 


1 1 







1 





1 


m 


10 10 10 


1 1 







1 


1 





n 


10 10 10 1 


1 1 







1 


1 


1 





10 10 110 


1 1 
















P 


10 10 111 


1 1 













1 


q 


10 110 


1 1 










1 





r 


10 110 1 


1 1 










1 


1 


s 


10 10 10 


1 1 







1 








t 


10 10 11 


1 1 







1 





1 


u 


10 10 10 


1 1 







1 


1 





V 


10 10 10 1 


1 1 







1 


1 


1 


w 


10 10 110 


1 1 















X 


10 10 111 


1 1 












1 


V 


10 10 10 


1 1 









1 





z 


10 10 10 1 


1 1 
1 1 

1 1 
1 1 
1 1 








1 
1 
1 
1 


1 




1 

1 


1 



1 



1 




Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 



INPUT PINS 


OUTPUT PINS 


15 14 


13 


12 


11 


10 


9 


7 


6 5 4 3 


2 1 


CE A4 A3 A2 


Al 


Ao 


87 Bg B5 B4 B3 B2 


Bl Bo 











































1 



















1 








1 
















1 




1 


1 













1 














10 










1 







1 





10 










1 


1 








1 


10 










1 


1 




1 


1 


10 
























10 

















1 





10 












1 





1 





10 












1 







1 


10 









1 








1 


1 


10 









1 













10 10 









1 


1 





1 





10 10 




1 














1 


1 


10 10 




1 



















110 




1 








1 





1 





110 




1 








1 







1 


1 




1 





1 








1 


1 


1 




1 





1 













10 1 




1 





1 


1 





1 





10 1 




1 





1 


1 







1 


10 1 




1 













1 


1 


10 1 




1 


















10 1 




1 







1 





1 





10 1 




1 







1 
















1 




1 




















1 




1 



















1 




1 


1 

















1 




1 


1 
















1 X 


X 


X 


X 


X 


1 


1 


1111 


1 1 



TYPICAL APPLICATIONS 

To select the ROM only when addressed by an upper or 
lower case alphabet character, the following truth table 
applies: 



ASCII 
ASCII 



CHIP ENABLE =87 

EBCDIC #1 0UIPUT=B6'B7 



c3 
8. 

Q. 

3 





1 

1 1 
1 1 



1 1 

1 



1 



Thus, the ASCII to EBCDIC ROM standard product plus 
gating as shown performs the complete conversion. 
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IfPICAL APPLICATIONS (Cont'd) 



"a 



IJ40- 



Qo^ 



J" 



** ASCII TO ^2 

'^3 EBCDIC ROM B3 
A2 DECODER B4 

*0 Bg 



■^ 



GROUND PIN IB WHEN TESTING ADDRES&OUTPUT DELAYS 



^C TEST FIGURE AND WAVEFORMS 
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INPUT PULSE: 

Amplitude = 3.0V 

tr = tf = 5ns 

PW - 200ni (50% DUTY CYCLE) 
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64-BIT BIPOLAR SCRATCH PAD 
MEMORY (16x4 RAM) 



DESCRIPTION 

The 8225 is a TTL 64-bit Read-Write Random Access Mem- 
ory organized as 16-words of 4 bits each. The 8225 is ide- 
ally suited for application in scratch pads and high-speed 
buffer memories. 

Words are selected thr ough a 4-input binary decoder when 
the chip enable input (CE) is at logic "0". Data is written 
into the memory when Read Enable (RE) is at logic "0" 
and read from the memory when RE is at logic "1". 
The outputs of the 8225 are logical "1 " during write opera- 
tion, therefore, inputs and outputs can be commoned in 
busses to reduce the number of I/O leads. Output collectors 
are uncommitted. 

FEATURES 

• CHIP ENABLE LINE FOR EXPANSION 

• OPEN COLLECTOR OUTPUTS FOR EXPANSION 

• ON THE CHIP DECODING 

• ALL OUTPUTS "1" DURING WRITING 

• DIODE PROTECTED INPUTS 

APPLICATIONS 

SCRATCH PAD MEMORY 

BUFFER MEMORY 

PUSH DOWN STACKS (First in-first out) 

CONTROL STORE 

TRUTH TABLE 



DIGITAL 8000 SERIES TTL/MEMORY 

BLOCK DIAGRAM 



8225 
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DATA IN AND OUT 



Vcc - <16) 
GND - (8) 
( ) - Denotes Pin Numbers 



"ONE" LEVEL IN OR DATA iNPUT APPEARS AS "ZERO" 
LEVEL OUT. 



Cliip is enabled when CE ' 



ELECTRICAL CHARACTERISTICS (0°C < Ta 75''C ; 4.75V < Vcc < 5.25V) 



CHARACTERISTICS 


LIMITS 


CHIP 
ENABLE 


INPUTS 


DATA 
INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


WRITE 


ADDRESS 


"0" Output Voltage 






.4 


V 


.8V 


Pulse 






16mA 


8, 11,12 


"1" Output Laskaga Current 






100 


mA 


.8V 


Pulse 




.8V 


5.25V 


11,12 


"0" Input Current 


-.1 




-1.6 


mA 


.4V 


.4V 


.4V 


.4V 




16 


"1" Input Current 






















Chip Enable 






80 


mA 


4.5V 












Write, Address, Data 






40 


mA 


4.5V 


4.5V 


4.5V 


4.5V 




16 
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DIGITAL 8000 SERIES TTL/M EMORY ■ 8225 



Ta = 25°C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


CHIP 
ENABLE 


INPUTS 


DATA 
INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


WRITE 


ADDRESS 


Minimum Write Pulse Width (Wp^^) 




18 


30 


ns 














Input Setup Time Hsu' 




18 


20 


ns 














Input Hold Time (Ihq) 







5 


ns 














Address Setup Time (Agy) 






5 


ns 














Address Hold Time (A|^q) 






5 


ns 














Access Time (T^) 


20 


35 


50 


ns 












17 


Data Pulse Width (Dp^) 


20 






ns 














Write Recovery Time (Twwp) 


10 


25 


40 


ns 














Write Access Time (T^/y^) 




25 


40 


ns 














Chip Enable Recovery Time (Tj^p) 




20 


30 


ns 














Chip Enable Access Time (Tq^) 




20 


30 


ns 














Input Clamp Voltage 






-1.6 


V 


-12mA 


-12mA 


-12mA 


-12mA 




16 


Input Latch Voltage - except Data 






5.5 


V 


10mA 


10mA 


10mA 






16 


Data 






5.5 


V 


5V 


5V 




10mA 




16 


Power Consumption 




400 


552 


mW 


OV 


5V 


OV 


OV 




14 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as Into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1". "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Capacitance is measured on Boonton Electronic Corporation 
Model 75A-53 Capacitance Bridge or equivalent, f = 1 MHz, 
V „„ = 25m 



ac 



'rms 



FUNCTIONAL DIAGRAM 



7. All pins not specifically referenced are tied to ground for 
capacitance tests. Output pins are left open. 

8. Output sink current is supplied through a resistor to '^qq- 

9. One DC fan-out is defined as 0.8mA. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. By DC tests per the truth table, all inputs have guaranteed 
thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

12. For any given binary code on the Address Inputs the Write 
input must be momentarily brought to a logical "0" level. 

13. See AC test circuits on following pages. 

14. All sense outputs in "0" state. 

15. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

16. Test each input one at a time. 

17. Address Pulse Width (Apy^) is 40ns for this test. 



"-EXtO- ^ 



^--D- pO 



T^ 



^=^i> 




ONE LEVEL IN ON DATA INPUT APPEARS 
AS "ZERO" LEVEL OUT. 
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DIGITAL 8000 SERIES TTL/MEMORY ■ 8225 



AC TEST FIGURES AND WAVEFORMS 



o V^f— I 



I +B.OV 
; IK |- 



V 
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— >cnr>cz. 

Asu-»^ 1'^ » | H*- Aho 




NEGATIVE TRANSITION 
DOES NOT GO BELOW 2.6 
VOLTS AND GENERALLY 
IS NOT MEASURABLE. 
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196 BIT BIPOLAR ROM 
(1024x4 ROM) 



8228 



OESCRtPTION 

The 8228 is a 4096 Bit Bipolar Read Only Memory 

organized as 1024 words by 4 bits per word. Available in a 

16 pin dual in-line package, the 8228 can provide very 

high bit packing density by replacing four standard 256X4 

ROMS. 

The 8228 is fully TTL compatible and includes on-the-chip 
decoding. Typical access time is 50ns with a power 
consumption of only .125mW per bit. 

The standard 8228 ROM pattern is the USASCII Row 
Character Generator code; however, custom patterns are 
also available. The standard pattern is specified as the 
N8228I - CD162, while custom circuits are identified as 
N8228I - CXXX. A truth table/order blank is included 
on page 4-46 for ordering custom patterns. 

31 OCK DIAGRAM 



DIGITAL 8000 SERIES TTL/MEMORY 



See page 4-35 for CD162 Pattern and USASCII Row 
Character Generator. 

FEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• TOTEM POLE OUTPUTS 

• DIODE PROTECTED INPUTS 

• 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 

APPLICATIONS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATION 
CONTROL STORE 




13) 








(21 








(11 


WORD SELECT 








1-64 
DECODER 




64X64iBIT 
STORAGE MATRIX 






(Ml, 








(131 


















(51 








(61 ^ 


BIT SELECT 








1-16 
DECODER 




64-4 BIT 
MULTIPLEXER 


"1 m 




(41 ^ 









t:^ 



Vcc - <16) 
GND = (8) 
( ) = Denotes Pin Numbers 



llni 1(101 Us 



z 



^ 



OUTPUT DATA 



RiCAL CHARACTERISTICS (0°C < Ta < 75°C; 4.75V < Vcc < 5.25V) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"0" Output Voltage 
"1" Output Voltage 
"0" Input Current 
"1" Input Current 
Input Threshold Voltage 

"0" Level 

"1" Level 


2.7 
2.0 


-10 
1 


0.5 

-200 
25 

.85 


V 
V 

ma 

V 
V 


lo^,t= 11.2 mA 
lo^jt = -10mA 
Vi„ = 0.5V 
V;„ = 5.25V 
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DIGITAL 8000 SERIES TTL/M EMORY ■ 8228 



ELECTRICAL CHARACTERISTICS (Cont'd) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Input Clamp Voltage 
Power Consumption 
Output Short Circuit Current 


-1.0 
-20 


140 


170 
-70 


V 

mA 
mA 


ljn = 5.0mA 
Oi to O3 = "0" 





ELECTRICAL CHARACTERISTICS (T;:^ = 25°C and Vqq = 5.0V) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Access Time— Address to Output 




50 


75 


ns 




5 



NOTES: 

1. Positive current is defined as Into the terminal referenced. 

2. No more than one output should be grounded at the same 
time. 

3. Manufacturer reserves the right to malce design and process 
changes and improvements. 



Applied voltages must not exceed 5.5V 

Input currents must not exceed ±30mA 

Output currents must not exceed ± 100mA 

Storage temperature must be between -60 C to +150 C 

Rise and fall time for this test must be less than 5ns. Input 
amplitudes are 2.8V and all measurements are made at 1.5V. 



AC TEST FIGURE AND WAVEFORM 



TEST LOAD 



READ CYCLE 
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SignDtiES 



256-BIT BIPOLAR RAM |256x1 RAM) 
82S06 TRI-STATE) (82S07 OPEN COLLECTOR) 



DIGITAL 8000 SERIES TTL/MEMORY 



82S06 
82S07 



iltSl^RSPTION 

The 82S06 and 82S07 are ideal devices for use in Control 
Stores, small buffers, scratch pads, "cache" type buffer 
stores, memory maps, etc. The typical read time (the 
time between applying an address and obtaining valid out- 
put data) is 45ns. The typical write time (the time be- 
tween applying one address and storing data) is 20ns. The 
circuit has 3 chip enable inputs which greatly simplifies the 
circuit configuration when used in large memories. The 
82S06 and 82S07 also feature very low input loadings, 
25 microamperes for a "^" state and -100 microamperes 
for "0". 

The memories are TTL compatible and operate from single 
5 volt supply. 

APPLICATIONS 
BUFFER MEMORY 
WRITABLE CONTROL STORE 
MEMORY MAPPING 
PUSH DOWN STACK 

J-'EATURES 

• 256 X 1 ORGANIZATION 

• 30 NANOSECOND ACCESS TIME TYPICAL 

• LOW T.5 mw/BIT POWER DISSIPATION TYPICAL 

• LOW 100 MA INPUT LOADING 

• TRI-STATE (82S06) OR OPEN COLLECTOR 
(82S07) OUTPUT 

• ON CHIP DECODING 



BLOCK DIAGRAM 



256 BIT BIPOLAR RANDOM ACCESS MEMORY 





-\ 



*.,',S^ 



ig X 18 BIT STORAGE MATRIX 



Aji'i*. 



VHBIT 
SELECTION 
DECODER 



L (5) 



TLT. 



Vcc = (16) 
GND = (8) 
( ) = Denotes Pin Numbers 

"ONE" LEVEL IN ON DATA INPUT APPEARS AS "ZERO" 
LEVEL OUT. 



UECTSVE ELECTRICAL CHARACTERISTICS (Ta = to 75°C, Vcc = 5.0V ±5) Note 1,2,3 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"0" Input Current 




-10 


-100 


mA 


Vin = 0.5V 




"1" Input Current 




<1.0 


25 


/uA 


Vin = 5.25V 




"0" Output Voltage 




.35 


.5 


V 


lout = ISmA 




Output Leakage Current (82S07) 




<1.0 


100 


mA 


CEi,CE2,CE3 = "1",Vout = 2.7V 




Output "off" Current (82806) 




<1.0 


±100 


HA 


CEi, CE2, CE3 = "1", 0.5 ^ Vout « 2.7V 




"1" Output Voltage (82S06) 
"0" Input Threshold 


2.6 




.85 


V 

V 


Ci] = CE2 =CE3 = "0" Iq^^ = -3.2mA 




"1" Input Threshold 


2.0 






V 






Power Consumption 




110/550 


130/683 


mA/mW 






Input Clamp Voltage 


-1.5 


-.8 




V 


lin = -12mA 




Input Capacitance 




5 




pF 






Output Capacitance 




8 




PF 
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DIGITAL 8000 SERIES TTL/M EMORY ■ 82S06/07 



OBJECTIVE ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = 5.0V) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Access Time— Address to Output 






45 


65 


ns 




4,5 


Address Set-Up Time (read) 


^1 




10 




ns 






Propagation Delay 














4,5 


Chip Enable to Output Enable 


^2 




25 


40 


ns 






Propagation Delay 














t4,5 


Chip Enable to Output Disable 


^3 




25 


40 


ns 






Address to Write Enable 














4,5 


Set-Up Time 


U 


25 


5 




ns 






Chip Enable to Write Enable 














4,5 


Set-Up Time 


'5 


10 


, 




ns 






Data Input to Write Enable 














4,5 


Set-Up Time 


*6 


10 







ns 






Write Enable Pulse Width 


t? 


30 


15 




ns 




4,5 


Address Hold Time 


*8 


10 







ns 




4,5 


Chip Enable Hold Time 


tg 


10 







ns 




4,5 


Data Inpiut Hold Time 


tio 


10 







ns 




4,5 


Write Enable Propagation Delay 


til 




30 


40 


ns 




4,5 


Output Short Circuit Current (82S06) 




-20 




-100 


mA 


Vout"OV 


4,5 



NOTES: 

1. Positive current Is defined as Into the terminal referenced. 

2. Manufacturer reserves the right to make design and 
process changes and improvements. 

3. Applied voltages must not exceed 6.0V, 



TiMlNG DIAGRAM 



Input currents must not exceed ±30mA, 

Output currents must not exceed ±100mA, 

Storage temperature must be between -60 C to +150 C. 

Refer to Timing Diagram for definition of 

terms and test load. 

Rise and fall times for this test must be less 

than 5ns. Input amplitudes are 2.8V and all 

measurements are made at 1.5 volts. 



READ MODE PROPAGATION DELAY FROM CHIP ENABLE 



AO A7 Z^i^tVt" 
ADDRESS ^^ \ ^ 



test load 
vqc 



Cli,Cl2,eE3 
CHIP ENABLE 

Do 
OUTPUT 



t 



/ 



I ^.-— .^-. 



^3)|f-"-~i """"^EZ 



T 



ADDRESS ^"; \ ^ r ^ / r 



CEl,TS2'^3 
CHIP ENABLE 




R/W 
READ/WRITE ENABLE 



Do 
OUTPUT 



E3GI.-— 



(ADDRESS AND CHIP ENABLE STABLE) 



^ = 
^8 = 

^9 = 
^10° 
tl1 = 



set up time for an address input to chip enable for valid 

data at output 

propagation delay from chip enable to valid data at output 

propagation delay from chip disable to output turn off 

set up time from address to write enable 

set up time from chip enable to write enable 

set up time from data input to write enable 

write enable pulse width 

hold time for address from write enable 

hold time for chip enable from write enable 

hold time for data input from write enable 

propagation delay from write enable to valid data at output 
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:!56 BIT BIPOLAR RAM (256x1 RAMI 
12816 TRI-STATEI [82S17 OPEN COLLECTORl 



DIGITAL 8000 SERIES TTL/MEMORY 



82S16 
82S17 



DiSCRIPTION 

The 82S16 and 82S17 are ideal devices for use in Control 
Stores, small buffers, scratch pads, "cache" type buffer 
stores, memory maps, etc. The typical read time (the 
time between applying an address and obtaining valid out- 
put data) is 30ns. The typical write time (the time be- 
tween applying one address and storing data) is 20ns. The 
circuit has 3 chip enable inputs which greatly simplifies the 
circuit configuration when used in large memories. The 
82S16 and 82S17 also feature very low input loadings, 
25 microamperes for a "^" state and -100 microamperes 
for "0". 

The memories are TTL compatible and operate from single 
5 volt supply. 

APPLICATIONS 

BUFFER MEMORY 
WRITABLE CONTROL STORE 
MEMORY MAPPING 
PUSH DOWN STACK 

FEATURES 

• 256 X 1 ORGANIZATION 

• 30 NANOSECOND ACCESS TIME TYPICAL 

• LOW 1.5 mw/BIT POWER DISSIPATION TYPICAL 

• LOW 100 MA INPUT LOADING 

• TRI-STATE (82S16) OR OPEN COLLECTOR 
(82S17) OUTPUT 

• ON CHIP DECODING 



BLOCK DIAGRAM 



256 BIT BIPOLAR RANDOM ACCESS MEMORY 





-\ 



*2,'.Tr 






16 X 18 BIT STORAGE MATRIX 



Vcc = cs) 

GND = (8) 

( ) = Denotes Pin Numbers 



t I B/«V I Oil 



"ONE" LEVEL IN ON DATA INPUT APPEARS AS*'ZERO" 
LEVEL OUT. Chip is enabled when CE| = CE2 = CE3 = "0' 



OBJECTIVE ELECTRICAL CHARACTERISTICS (0°C<Ta<75°C, 4.75V < Vcc< 5.25V) Note 1, 


2,3 


CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIIM. 


TYP. 


MAX. 


UNITS 


"0" Input Current 




-10 


-100 


mA 


Vin= 0.5V 




"^ " Input Current 




<1.0 


25 


mA 


Vin = 5.25V 




"0" Output Voltage 




.35 


.46 


V 


lout = 16mA 




Output Leakage Current (82S17) 




<1.0 


40 


UA 


CEi,CE2,CE3 = "1",Vout = 2.7V 




Output "off" Current (82S16) 




<1.0 


40 


mA 


CEi, CE2, CE3 = "1", 0.5 ■s; Vout < 2.7V 




"1" Output^Voltage (82816) 


2.6 






V 


CE'i =CE2 = CE3 = "0" Iojj^ = -3.2mA 




"0" Input Threshold 






.85 


V 






"1" Input Threshold 


2.0 






V 






Power Consumption 




110/550 


130/683 


mA/mW 






Input Clamp Voltage 


-1.5 


-.8 




V 


Ijn = -12mA 




Input Capacitance 




5 




pF 






Output Capacitance 




8 




pF 
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DIGITAL 8000 SERIES TTL/MEMORY ■ 82S16/17 



OBJECTIVE ELECTRICAL CHARACTERISTICS (Ta = 25°C 


, Vcc = 5.0V) 




CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Access Time— Address to Output 




30 


50 


ns 




4,5 


Address Set-Up Time (read) t^ 




10 


20 


ns 






Propagation Delay 












4,5 


Chip Enable to Output Enable t2 




20 


30 


ns 






Propagation Delay 












4,5 


Chip Enable to Output Disable t3 




20 


30 


ns 






Address to Write Enable 












4,5 


Set-Up Time t4 


20 


5 




ns 






Chip Enable to Write Enable 












4,5 


Set-Up Time tg 


5 







ns 






Data Input to Write Enable 












4,5 


Set-Up Time tg 


5 







ns 






Write Enable Pulse Width t-; 


25 


15 




ns 




4,5 


Address Hold Time tg 


5 







ns 




4,5 


Chip Enable Hold Time tg 


5 







ns 




4,5 


Data Inpiut Hold Time t^Q 


5 







ns 




4,5 


Write Enable Propagation Delay t^ ^ 




30 


40 


ns 




4,5 


Output Short Circuit Current (82S1 6) 


-20 




-70 


mA 


Vout = OV 


4,5 



NOTES: 

1. Positive current is defined as Into the terminal referenced. 

2. Manufacturer reserves the right to make design and 
process changes and improvements. 

3. Applied voltages must not exceed 6.0V, 



Input currents must not exceed ±30mA, 

Output currents must not exceed ±100mA, 

Storage temperature must be between -60 C to +150 C. 

Refer to Timing Diagram for definition of 

terms and test load. 

Rise and fall times for this test must be less 

than 5ns. Input amplitudes are 2.8V and all 

measurements are made at 1.5 volts. 



TIMING DIAGRAM 



READ MODE PROPAGATION DELAY FROM CHIP ENABLE 

Ao A7 
ADDRESS 



ADDRESS ^^' \ ' 




D|N 
DATA INPUT 



R/W 
READ/WRITE ENABLE 



<r — f-^i '^ 

^te U .-Itio/i tg 

-...y \ I I / \. — -....- 



oo __ 
OUTPUT 

(ADDRESS AND CHIP ENABLE STABLE) 



^6 = 
^8 = 



TEST LOAD 

Vcc 



n 



set up time for an address input to chip enable for valid 

data at output 

propagation delay from chip enable to valid data at output 

propagation delay from chip disable to output turn off 

set up time from address to write enable 

set up time from chip enable to write enable 

set up time from data input to write enable 

write enable pulse width 

hold time for address from write enable 

hold time for chip enable from write enable 

hold time for data input from write enable 

propagation delay from write enable to valid data at output 
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&4-BIT BIPOLAR HIGH SPEED 
WRITE-WHILE-READ RAM 132x2 RAMI 



DIGITAL 8000 SERIES TTt/MEMORY 



82S21 



•nescRiPTiON 

The 82S21 is a TTL 64 bit Write-While-Read Random 
Access Memory organized in 32 words of 2 bits each. The 
82S21 is ideally suited for high speed buffers and as the 
memory element in high speed accumulators. 



Words are selected through a 5 input decoder when the 
Read-Write enable input, CE is at logic "1". Wq and W^ 
are the write inputs for bit and bit' 1 of the word selected. 
C is the write control input. When W^ and C are both at 
logic "0" data on the Iq and l-j data lines are written into 
the addressed word. The read function is enabled when 
either Wx or C is at logic "1 ". 

An internal latch is on the chip to provide the Write-While- 
Read capability. When the latch control line, L, is logic 
"1" and data is being read from the 82S21, the latch is 
effectively bypassed. The data at the output will be that of 
the addressed word. When L goes from a logic "1" to logic 
"0" the outputs are latched and will remain latched 
regardless of the state of any other address or control line. 
When L goes from "0" to "1" the outputs unlatch and the 
outputs will be that of the present address word. 

fEATURES 

• BUFFERED ADDRESS LINES 

• ON CHIP LATCHES 

• ON CHIP DECODING 

• BIT MASKING CONTROL LINES 

• ENABLE CONTROL LINE 

• OPEN COLLECTOR OUTPUTS WITH 
40mA CAPABILITY 

• PROTECTED INPUTS 

• VERY HIGH SPEEDS (25ns TYP) 



APPLICATIONS 
SCRATCH PAD MEMORY 
BUFFER MEMORY 
ACCUMULATOR REGISTER 
CONTROL STORE 

LOGIC DIAGRAM 



(3) (2) 1(11 1141 (1BI 




Vcc - <16) 
QND = (8) 
( ) ■= Denotes Pin Numbers 



TRUTH TABLE 



CE 


c" 


Wo 


Wi 


T 


Mode 


Outputs 


X 


X 


X 


X 





Output Hold 


Data from last addressed word when CE = "1" 





X 


X 


X 


1 


Read & Write Disabled 


Disabled logic "1" 




1 


X 


X 


X 


Read 


Data stored in addressed word 







1 


1 


X 


Read 


Data stored in addressed word 
















Write Data 


Data from last word address when L went from 
"1"to"0" 













1 


Write Data 


Data being written into memory 










1 


X 


Write Data into Bit Only 


If L = 0: Data from last word address when L went from 


1 





1 





X 


Write Data into Bit 1 Only 


"1"to"0" 

If L = 1 : Data being written into the selected bit location 

and stored in other addressed location 
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ELECTRICAL CHARACTERISTICS (0°C < Ta<75°C; 4.75V <Vcc< 5.25) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"ff' Output Voltage 






.45 


V 


Vo^,t = 40mA 




"1" Output Leakage Current 






40 


mA 


Vout = 5.5V 




"0" Input Current (All Inputs) 






-1.6 


mA 


Vi„ = 0.5V 




"1" Input Current (All Inputs 






,25 
100 


mA 


V|n = 2.4V 
Vin = 5.5V 




Input "0" Threshold Voltage 






0.85 


V 






Input "1" Threshold Voltage 


2.0 






V 






Power Consumption! 






130/683 


mA/mW 




. 



ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = 5.0V) 








CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"Read Access Time Address to Output ti 




25 


50 


ns 






Address Set-Up Time t2 




8 


15 


ns 






Data Set -Up Time t3 




15 


20 


ns 






Address to Address Hold Time t4 










ns 






Control or Write Pulse Width t5 


20 


15 




ns 






Write Access Time tg 




20 


25 


ns 






Address to Latch Set-Up Time t7 




25 


50 


ns 






Latch Address to Address Hold Time tg 




7 


10 


ns 






Delatch Access Time tg 




15 


25 


ns 






Data Hold Time Earliest tio 







5 


ns 







NOTES: 



1. Positive current Is defined as Into the Terminal. 



2. No more than one output should be grounded at the 

same time. 



Applied, voltages must not exceed 5.5V. 
Input current must not exceed ±12 mA. 



Output current must not exceed ±100 mA. 

Storage temperature must be within the -60°C to 

+ 150°C range. 

Manufacturer reserves the right to make design and 

process changes and Improvements. 



AC WAVEFORMS 



im: 



IZIX 



Fig. 1 Read Access Time 



^Jl 



x: 



[— «2-^|— 



\ f 



Fig. 2 Address Setup and Hold Time 
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AC WAVEFORMS 



y \^ 

y\\ /iV 



Fig. 3 Data Setup and Hold Time 



::::x 



\ 



•X 


^ 


' \ 


r~ 


- 1 

Fig. 5 


Latch Times 



IX 



Fig. 4 Write Access Time 



TYPICAL APPLICATION 



DATA INPUT 

TO "B" 

REGISTER 



OoE(|D,E, 026203^3 



D4E4DBE5DeE6D7E7 



.It 






D3- 

D,- 



82S3{3| 



"A" REGISTER 



Bo^oSlAiBjAjBjAj 
74181 Cn 



'eq 'e, 'ej 'E3 



, , , . , 



84*485*586*687 A7 
C|N 74181 



"ttvct; 



BASIC 8 BIT FULLY BUFFERED ACCUMULATOR 

By use of the control lines Sq and Si data is loaded into the "A" register through inputs Dx or from the outputs of the 74181's (Ex' ^° 
the 82S33's and stored In the 82S21's organized as a 32 x 8 RAM register. Data is loaded directly into the "B" register. With this arrange- 
ment, the function A+B — A (A plus B into A) can be performed In 70ns, typically, starting from data stored in the 82S21's. 
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256-BiT BIPOLAR PROGRAMMABLE ROM |32x8 PROMj 
(82S23 OPEN COLLECTOR) |82S1 23 TRI-STATEj 



OBJECTIVE SPECIFICATION 

DESCRIPTION 

The 82S23 (open Collector Outputs) and the 82S123 
(Tristate Outputs) are Bipolar 256 Bit Read Only Mem- 
ories organized as 32 words by 8 bits per word. They are 
Field-Programmable, which means that custom patterns are 
immediately available by following the simple fusing pro- 
cedure given in this data sheet. A chip enable line is pro- 
vided and the outputs are bare collector or Tristate to allow 
for memory expansion capability. 



The 82S23 and 82S123 are fully TTL compatible and in- 
clude on-the-chip decoding. Typical access time is 25 nS. 



The standard 82S23 and 82S123 are supplied with all out- 
puts at a logical "0." If a programmed unit is required the 
Truth Table/Order Blank on page 4-43 of the TTL MSI/ 
Memory Handbook may be used. 

LOGIC DIAGRAM 




32 X 8 ARRAY 




VCC = (18) 
GND - (8) 
(N) " Denotes Pin Numbers 



DIGITAL 8000 SERIES TTL/MEMORY 



82S23 
82S123 



FEATURES 

• PIMP INPUTS 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• A CHIP ENABLE LINE 

• OPEN COLLECTOR OR TRISTATE OUTPUTS 

• DIODE PROTECTED INPUTS 

• NO SEPARATE "FUSING" PINS 

• BOARD PROGRAMMABLE 

APPLICATIONS 

• PROTOTYPING 

• VOLUME PRODUCTION 

• MICROPROGRAMMING 

• HARDWIRED ALGORITHMS 

• CONTROL STORE 
INPUT/OUTPUT SCHE1VIATIC DIAGRAMS 



INPUT SCHEMATIC 



r<i> 



! in 



OUTPUT SCHEMATICS 
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OBJECTIVE ELECTRICAL CHARACTERISTICS (Ta = 25°C and Vcc = 5.0V) 




CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN, 


TYP. 


MAX. 


UNITS 


"0" Output Voltage 








V 


"out = 20mA 




"1" Output Leakage 






40 


AJA 


CE = "l"Vo^,t = 2.6V 




82S23 
828123 


-40 




100 
+40 


iUA 


CE = "0"Vout=2.6V-^fter 

' Fusing 

VoUt = 0-5V/Vout = 2.4V, 

CE = "1" 




"1" Output Current 8281 23 


- 2.0 






mA 


Vout = 2.4V, CE = "0" 


After Fusing 


"O" Input Current 






250 


HA 


Vi,=0.5V 




"1" Input Current 






50 


juA 


Vin = 2.7V 




Input Threshold Voltage 














"0" Level 


.80 






V 






"1" Level 






2.0 


V 






Propagation Delay 














Address to Output 




25 


40 


ns 






Enable to Output 




15 


35 


ns 






Input Clamp Voltage 


-1.0 






V 


Ijn = 5.0mA 




Power Consumption 










Vcc = 5.00V 




82823 




80/400 


100/500 


mA/mW 






828123 




80/400 


100/500 


mA/mW 







NOTES: 

1. All voltage measurements are referenced to the ground term- 
inal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero volts, 

3. Positive current Is defined as into the terminal referenced. 

4. Positive logic definition: "UP" Level = "1" "DOWN" Level 
= "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Output sink current is supplied through a resistor to Vcc. 



6. 



12. 
13. 



One DC fan-out is defined as 0.8 mA. 

One AC fan-out is defined as 50 pF. 

Manufacturer reserves the right to make design and process 

changes and Improvements, 

By DC tests per the truth table, all inputs have guaranteed 

thresholds of 0.8V for logical "0" and 2.0V for logical "V. 

This test guarantees operation free of Input latch-up over the 

specified operating power supply voltage range. 

For detailed conditions, see AC testing. 

Connect an external IK resistor from Vcc ^° ^^ output 

terminal for this test. 

Vcc - 5.25V. 



OBJECTIVE FUSING PROCEDURE 

The 82S23/82S123 standard part is shipped with all outputs at Logical "0". To write a Logical "1" proceed as follows: 

1. GND Pin 8 and apply 5V to VcC- Pin 16. 

2. Remove any load from the outputs. 

3. Ground the Chip Enable. 

4. Address the desired location by applying ground for a "0" and 5.0 ±0.25V for a "1 " at the address input lines. 

5. Raise Vqc to 1 0.OV ±0.5V. 

6. Apply 65 ±3 mA to the output to be programmed to logic "1". (The voltage will be between 12 to 18V until fused, and 
must be clamped at 20.0V max.) 

7. Release fusing current. 

8. Reduce VcC to 5.0V. 

9. Proceed to the next output and repeat.or change address and repeat procedure. 

10. Continue until the entire bit pattern is programmed into your custom 82S23/82S1 23. 



NOTE: 

After 1 .0 SEC of progrannming, a 25% duty cycle on power must be imposed to avoid over heatfng. 

4-28 



DIGITAL 8000 SERIES TTL/MEMORY ■ 82S23/82S123 



AC TEST FIGURE AND WAVEFORMS 



INPUT 

9 



? 




Vcc 


By 


Ao 


Be 


Al 


BS 


A2 


B4 


A3 


B3 


A4 


B2 


CHIP 


Bl 


ENABLE 


Bo 


GND 



1 



•off I"" ►! "on I 



u 



OUTPUT 
O 

30pF 



OUTPUT 
OUTPUT 



I y,„„ V I AMPL 

I /2.0V \| „ = rt 

/lo^ \ '""'"■ 

— ' h. — pw — f', ^ 

IFF I"" — 

/ 



INPUT PULSE: 
AMPLITUDE - 3.0V 

« 5n8 

200ns (50% DUTY CYCLE) 



GROUND PIN 15 WHEN TESTING ADDRESS-OUTPUT DELAYS 



UNCTIOIMAL DIAGRAM 



-< 



'^SiT-K 



t 






u 



n 



D- 



[| 



'^^^^r£> 




COMPARATOR 



■o 



o 



-O (31 



D" 




Vcc= (15) 
GND= (8) 
( ) - denotes pin number 



O (31 
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024 BIT BIPOLAR PROGRAMMABLE 
ROM (256x4 PROMj 



OESCRIPTION 

The 82S26 (open Collector Outputs) and the 82S29 (tri 
State Outputs) are Bipolar 1024 Bit Read Only Memories 
organized as 256 words by 4 bits per word. They are Field- 
Programmable, which means that custom patterns are 
immediately available by following the simple fusing pro- 
cedure given in this data sheet. Two chip enable lines are 
provided and the outputs are bussable to allow for memory 
expansion capability. 

The 82S26 and 82S29 are fully TTL compatible and include 
on-the-chip decoding. Typical access time is 35ns. 

The standard 82S26 and 82S29 are supplied with all out- 
puts at a logical "0". If a programmed unit is required the 
Truth Table/Order Blank on page 4-44/45 can be used. 



82S26 
82S29 



DIGITAL 8000 SERIES TTL/MEMORY 

APPLICATIONS 
PROTOTYPING 
VOLUME PRODUCTION 
MICROPROGRAMMING 
HARDWIRE ALGORITHMS 
CONTROL STORE 

FEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• TWO CHIP ENABLE LINES 

• OPEN COLLECTOR OR TRI STATE 
OUTPUTS 

• DIODE PROTECTED INPUTS 

• NO SEPARATE "FUSING" PINS 

• UNPROGRAMMED OUTPUTS ARE 
"0" LEVEL 

• BOARD LEVEL PROGRAMMABLE 



LOGIC DIAGRAM 




■Ol 



_ 32X8 



6 



-o-r>t 



-- [3HZ>^' 




vcc 

— 0(16) 



COMPARATOR 



(13) cFlO— T~*V 



-=■ GND (81 

( ) DENOTES PIN NUMBER 



SENSE (14)CE20^L_-/'- 
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PROGRAMMING PROCEDURE 
82S26 AND 82S29 PROGRAMMING PROCEDURE 

1. Connect pin 8 (Grnd) to ground. 

2. Disable tlie device by bringing CEi and/or CE2 to 
a logical "1" (greater than 2.6 volts). A Signetics 
SP380A or equivalent may be used. If only one 
CE pin is used for the control of programming the 

• other CE pin should be at logical "0" (0.4 volts or 
less). 

3. Raise Vcc (P"" 16) to 12.5 ± 0.5 volts. A 
lOjuF in parallel with a 200pF high frequency ca- 
pacitor should be connected between pins 16 and 
8, as near the device as possible, to minimize noise 
on the Vcc ''"S- 

4. Address the word to be programmed, using stan- 
dard TTL logic levels, and apply 85 ± 5mA into 
the output to be programmed to a logical "1". 
The output must be limited to 22 volts ±5% and 
only one output at a time should be programmed. 

5. Wait until the current generator has reached the 22 
volt clamp. (The current generator will be sup- 
plying about 50mA min.) Then drop both CEi 
and CE2 to a logical "0" for 2msec. (if one CE 
was already at logical "0" it remains at logical 
"0".) 

This programming pulse can be longer but a duty 
cycle of 20% at high Vcc "^"st be imposed after 
1 second of programming. 

6. Return CEi anid/or CF2 to a logical "1" and wait 
10 microseconds (or longer). 

7. Repeat steps 5, 6, and 7 until the entire word has 
been programmed. 

At this point the Vcc can be dropped to 5.0 volts 
and the chip enabled so that the outputs can be 
tested to verify that all bits programmed; or pro- 
gramming can be continued until the entire device 
has been programrhed. 

TO PROGRAM THE ENTIRE DEVICE PRIOR TO 
VERIFICATION, PROCEED AS FOLLOWS: 

8. Address the next word to be programmed and re- 
peat steps 4, 5, 6, and, 7 until the entire chip has 
been programmed. Drop Vcc to volts. 

9. If less than Vz second has elapsed during this, then 
apply 5.0 volts Vcc. enable the device and check 
each output to insure all bits have programmed. 
If more than Vz second has elapsed ^wait for 4 se- 
conds before the verifying cycle. 

NOTE: Do not apply the high Vcc (12.5, volts) 
for greater than 1.0 seconds continuously. At that 
poiint use a 20% duty cycle. 

TO VERIFY THE BITS ARE PROGRAMMED AFTER 
EACH WORD, PROCEED AS FOLLOWS: 

10. Disconnect the current generator from the output 
and connect 5.0 volts to Vcc 3"^ a 390 ohm pull- 
up resistor from each output to the 5.0 volts 



supply. Connect CEi 3"^ CE2 to logical "0". 
Verify that all bits have programmed using a com- 
paritor such as the N8242A. 
NOTE: Do not apply the high Vcc (12.5 volts) 
for greater than 1.0 seconds continuously. At that 
point use a 20% duty cycle. 

OPERATION OF THE 82S26/82S29 
PROGRAMMER 

INTRODUCTION 

Figure 1 shows the complete programmer schematic. The 
memory to be programmed is inserted, and by means of 
seven single-pole, double-throw (SPDT) switches, the binary 
address is selected. Notice that these switches may easily be 
replaced by thumbwheel switches. The memory outputs 
are programmed, one at a time, by means of four double- 
pole, double-throw (DPDT) switches. This arrangement has 
the advantage that the switches are normally in the verify 
mode, indicating the state of the output (logic "0" when 
not programmed). By switching to the programming posi- 
tion, the outputs may be altered to a logic "1" which will 
turn on the light emmiting diode (LED) indicator. Upon re- 
turn to the verify position the LED indicator will stay lit 
for a programmed bit position. 

Once the switch is in the programming position, it may re- 
main there as long as the operator wishes. The total pro- 
gramming cycle is set up to last only for 5ms and is con- 
trolled by one-shots as shown in the timing diagram. Fig. 2. 
The programmer timing follows the recommendation of 
the Signetics revised programming procedure and is easily 
adaptible to automatic programming and duplicating equip- 
ment. 



CIRCUIT DESCRIPTION 

Activating one of the four programming switches triggers 
one-shot No. 1 for 5 milliseconds. This activates gate 
No. 1 of the peripheral driver (75451) and, by releasing 
zener diode No. 1, Vcc '* raised to 12.5V for 5 milliseconds 
while the 82S26 or 82S29 chip is disabled. (It should be 
mentioned that use of the 74121 eliminates contact bounce 
problems since it is non-retriggerable.) 

After a time delay of 1 millisecond generated by one-shot 
No, 2, one-shot No. 3 is turned on. This turns off the out- 
put transistor of gate No. 2 of the 75451, enabling the pro- 
gramming current source. The constant current generator 
consists of LM309 No. 3 that is clamped to 22V by zener 
diode No. 2. The programming current is determined by 
the 59 ohm resistor and maintained at a constant 85mA. 

An additional time delay of 1 millisecond, establishec^ by 
one-shot No. 4, guarantees that even slow current sources 
have reached the required current before the chip is enabled 
for 2ms to open the NiCr link. One-shot No. 5 establishes 
the chip enable (CE) signal and thus the programming time. 
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Figure 2 shows that Vcc for the memory is held at 12.5\/ 
for an additional 1 millisecond before the output of one- 
shot No. 1 allows the supply to return to 5V. 

The two time delays of 1 millisecond generated by one- 
shots No. 2 and No. 4 can be shortened to the microsecond 

I 110GRAMMER 



range for automatic programming equipment if fast switch- 
ing and a fast current source, as the one discussed above, 
are chosen. Should it be desired to make the programmer 
self-contained, a power supply suggestion is also shown in 
Figure 2. 



82S26-82S29 




FIGURE 1 



rtWER SUPPLY AND WAVEFORMS 









74121 




FUNCTION 

FROM Vcc CONTROL 


; 12V TO 14V ^^ '?C 




\. y 




SHOT 1 [•• Bmt K.| 


^ >K T '^f 


ONE , 1 , 

r SH0T2— »| K-lmt 


+5V-12.6V 


-^_J : 


^v^ 


j_ 


74123 - 
74123 - 










FUSE CURRENT 
GENERATOR 


1^ 1 : 








SHOT 3 — "Y ^' y* — 


■ 12V TO 14V 7* ^\^ 


ONE r— , 

r SHOT 4 —^1 J«-1nii 




SHOTS —^1 !■•- 






\/ 


Jp. 2000(,F 
1 20V 

FIGURE 2 


L 




- 


- 
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OBJECTIVE ELECTRICAL CHARACTERISTICS (0°C < Ta < 75°C ; 4.75V < Vcc < 5.25) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 












MIN. 


TYP. 


MAX. 


UNITS 




"0" Output Voltage 






0.5 


V 


lout -16mA 


"1" Output Leakage (82S26) 






40 


/«A 


C^l orCe2 = "1",Vout-2.6V 


(82S29) 






100 


mA 


CEi=CE2-"0", Vout-2.6V 


(82829) 


-40 




+40 


mA 


CE 1 or CE2 = "1 ", Vout = 0.5 to 2.4 V 


"1" Output Current (82829) 


-2.0 






mA 


CEi=CE2 = "0",Vout-2.4V 


"0" Input Current 






-250 


^A 


Vin - 0.5V 


"1" Input Current 






50 


ma 


V|n = 2.7V 


Input Threshold Voltage 












"0" Level 


.85 






V 




"1" Level 






2.0 


V 




Power Consumption 82S26 




105/525 


130/685 


mA/mW 




82S29 




115/575 


145/760 


mA/mW 





(Ta - 25° C and Vcc = 5.0V) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 












MIN 


TYP 


MAX 


UNITS 




Input Clamp Vojtage 


-1.0 






V 


Ijn = 5.0mA 


Propagation Delay 












Address to Output 






60 


ns 




Chip Enable to Output 






50 


ns 





Positive current Is defined as Into the terminal 

referenced. 

Manufacturer reserves the right to make design and 

process changes and improvements. 



Applied voltage must not exceed 6.0V except while 

programming. 

Input currents must not exceed ±30 mA. 

Output currents must not exceed +60mA except while 

programming. 

Specifications are tentative. Final specifications will 

be available by May 1972. 



AC TEST FIGURE AND WAVEFORM 




* 


AO 




Al 


-• — 


A2 


"• — 


A3 




A4 




As 




A« 




A? 
CE, 

CE"2 





T 




INPUT PULSE: 

AMPLITUDE - 3.0V 

tr - t1 ■ 5n» 

PW - 200ns (S0% DUTY CVCLEI 



>>ins 13 and 14 when testing address-Output delays 
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;USTOMER ORDERING INFORMATION 



N8205Y - CB175 ASCII-TO-EBCDIC, EBCDIC-TO-ASCII 

N8204Y - CB504 ASCII-TO-EBCDIC CODE CONVERTER 

N8204Y - CB505 EBCDIC-TO-ASCII CODE CONVERTER 



ASCII (ADDRESS) TO EBCDIC (DATA) 



8205 — CB175 FIRST HALF 
8204 — CB504 






00000000 


1 


00000001 


2 


00000010 


3 


0000001 1 


128 


00100000 


129 


00100001 


130 


00100010 


131 


00100011 


4 


00110111 


5 


00101101 


6 


00101110 


7 


00101111 


132 


00100100 


133 


00010101 


134 


00000110 


135 


00010111 


8 


00010110 


9 


00000101 


10 


00100101 


11 


00001011 


136 


00101000 


137 


00101001 


138 


00101010 


139 


00101011 


12 


00001100 


13 


00001101 


14 


00001110 


15 


00001 1 1 1 


140 


00101100 


141 


00001001 


142 


00001010 


143 


00011011 


16 


00010000 


17 


00010001 


18 


00010010 


19 


00010011 


144 


00110000 


146 


00110001 


146 


00011010 


147 


00110011 


20 


00111100 


21 


00111101 


22 


00110010 


23 


00100110 


148 


00110100 


149 


00110101 


150 


00110110 


151 


00001000 


24 


00011000 


25 


00011001 


26 


00111111 


27 


00100111 


152 


00111000 


153 


00111001 


154 


00111010 


155 


00111011 


28 


00011100 


29 


00011101 


30 


00011110 


31 


00011111 


156 


00000100 


157 


00010100 


158 


00111110 


159 


1 1 1 00001 


32 


01000000 


33 


01001111 


34 


01111111 


35 


01111011 


160 


01000001 


161 


01000010 


162 


01000011 


163 


01000100 


36 


01011011 


37 


01101100 


38 


01010000 


39 


01111101 


164 


01000101 


165 


01000110 


166 


01000111 


167 


01001000 


40 


01001101 


41 


01011101 


42 


01011100 


43 


01001110 


168 


01001001 


169 


01010001 


170 


01010010 


171 


01010011 


44 


01101011 


45 


01100000 


46 


01001011 


47 


01100001 


172 


01010100 


173 


01010101 


174 


01010110 


175 


01010111 


48 


11110000 


49 


11110001 


50 


11110010 


51 


11110011 


176 


01011000 


177 


01011001 


178 


01100010 


179 


01100011 


52 


11110100 


53 


11110101 


54 


11110110 


55 


11110111 


180 


01100100 


181 


01100101 


182 


01100110 


183 


01100111 


56 


11111000 


57 


11111001 


58 


01111010 


59 


01011110 


184 


01101000 


185 


01101001 


186 


01110000 


187 


01110001 


60 


01001100 


61 


01111110 


62 


01101110 


63 


01101111 


188 


01110010 


189 


01110011 


190 


01110100 


191 


01110101 


64 


01111100 


65 


11000001 


66 


11000010 


67 


11000011 


192 


01110110 


193 


01110111 


194 


01111000 


195 


1 0000000 


68 


11000100 


69 


11000101 


70 


11000110 


71 


11000111 


196 


10001010 


197 


10001011 


198 


10001100 


199 


10001101 


72 


11001000 


73 


11001001 


74 


11010001 


75 


11010010 


200 


10001110 


201 


10001111 


202 


10010000 


203 


10011010 


76 


11010011 


77 


11010100 


78 


11010101 


79 


11010110 


204 


10011011 


205 


10011100 


206 


10011101 


207 


10011110 


80 


11010111 


81 
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PUNCHED CARD PROGRAM INPUT FOR 8204 & 8205 



The customer may specify the content of the ROM either by filling out the 
accompanying form or by using punched cards. He should note that: 

1 . "Zero" levels on data out lines are defined as low. 

2. Address bit Aq is the least significant address bit. 
(See 8204 and 8205 data sheet) 

Punched Card Data Input - Data to program the 8205 and the 8204 can be 
supplied in punched card-format. The format for the data is shown in 
Figure 1. Each data word is preceded by an address word which identifies its 



position in memory. Figure 2 shows the deck format for the 8204 25 6 x 8 bit 
ROM. For the 8204 the first card in the deck contains the part number and 
it is immediately followed by up to 40 alphanumeric characters of customer 
supplied information used to identify the part. The 64 customer data cards 
follow immediately. Figure 3 shows the deck format for the 8205 512 x 8 
ROM. For the 8205 the first card in the deck contains the part number and it 
is immediately followed by up to 40 alphanumeric characters of customer 
supplied information used to identify the part. 128 data cards follow immed- 
iately. The left-most digit in the data word corresponds to output Og and the 
right-most digit to output 0■^ . 
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FIGURE 1. CARD DATA FORMAT 
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FIGURE 2. DECK FORMAT FOR 8204 ROM ( 
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FIGURE 3. DECK FORMAT FOR 8205 ROM ( 
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PUMCHSD CARD PROGRAM lUPU" FOR 8228 



_ program can be transmitted directly to Signetics. Data 
- program the ROM requires 128 80-column IBM punched cards 
per 4096 bit device and 64 punched cards per 256 bit device. 



own part identification. These first three cards are then followed by 128 
data cards. Immediately following are two cards to terminate the computer 
run. These should be punched by the customer. 



Input Deck Format 

For each 4096 bit ROM, the customer should prepare an input card deck as 
shown in Figure 1. The first two cards should be punched as shown and 
placed at the start of the deck. The third card should contain "8228" in the 
first four columns. In the next 40 positions, the customer should fill in his 



Data Cards 

Figure 2 shows the layout used in the data cards. Each data card specifies 
eight addresses and the four bits of data associated with these addresses. 
Address (i) tells the computer what position to assign Data (i) to etc. 
Immediately under this, a typical layout for the first two and the last data 
cards is shown. 
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^ FIGURE 1. DECK LAYOUT FOR 8228 DATA INPUT 
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DESCRIPTION 

The ECL II series of monolithic integrated logic circuits 
presents the system designer with an integrated circuit family 
designed to permit system implementation with a relatively 
small number of individual types. This approach offers cost 
savings, reduced power supply requirements, small physical 
size and high reliability. 

ECL It circuits feature very fast propagation times relative 
to rise and fall times. This and the constant current feature 
impose fewer restrictions on system design, layout and fab- 
rication than other high-speed families. 



FEATURES 

• FULL REPLACEMENTS FOR MOTOROLA MECL II 
PARTS 

• EXCELLENT NOISE IMMUNITY 

• SIMULTANEOUS OR/NOR OUTPUTS 

• HIGH FAN-IN AND FAN-OUT 

• INTERNAL TEMPERATURE COMPENSATION 

APPLICATIONS 

• HIGH SPEED DATA PROCESSORS 

• DATA CONCENTRATORS 

• CHARACTER RECOGNITION EQUIPMENT 

• INSTRUMENTATION 
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REFER TO SECTION 8 FOR ECL II PACKAGE DESCRIPTIONS 
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DIGITAL 1,000/m,QQ0 SERIES ECL 



(Vcc = 0, Vee = -5.2V, Ta = 25° C) 
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(Oto+75°C) 


DC OUTPUT 


PROPAGATION 


TOTAL POWER 


FUNCTION 


LOADING 
FACTOR 


DELAY 
nsec typ. 


DISSIPATION 
mW typ. 


2 OR Outputs w/Pulldowns 
Dual 4 Input Gate, „ »,„„ ^ ,„ ,, . 

2 NOR Outputs w/Pulldowns 


N1004A 


25 


4.0 


95 


2 OR Outputs w/Pulldowns 
Dual 4 Input Gate, „.,«„„ , „ ,.^ 

2 NOR Outputs w/o Pulldowns 


N1005A 


25 


4.0 


65 


„ ,,. „ 2 OR Outputs w/o Pulldowns 
Dual 4 Input Gate, „.,„„„ , „ ,,_. 

2 NOR Outputs w/o Pulldowns 


N1006A 


25 


4.0 


45 


Quad 2 Input Gate, 4 NOR Outputs w/Pulldowns 


N1010A 


25 


4.5 


115 


2 NOR Outputs w/Pulldowns 
Quad 2 Input Gate, „„,„„ „ , „ ..^ 

2 NOR Outputs w/o Pulldowns 


N1011A 


25 


4.5 


95 


Quad 2 Input Gate, 4 NOR Outputs w/o Pulldowns 


N1012A 


25 


4.5 


65 


AC Coupled J-K Fllp-Flop (85MHz Typ.) 


N1013A 


25 


6.0 


125 


Dual R-S Fllp-Flop (Positive Clock) 


N1014A 


25 


6.0 


140 


Dual R-S Flip-Flop (Negative Clock) 


N1015A 


25 


6.0 


140 


Dual R-S Flip-Flop (Single Rail) 


N1016A 


25 


6.0 


140 


Level Translator (Saturated Logic to ECL) 


N1017A 


25 (ECL) 


15 


105 


Dual 2 Input Expandable Gate 


N1024A 


25 


4.0 


95 


Dual 4 and 5 Input Expander 


N1025A 


- 


- 


- 


AC Coupled J-K Flip-Flop (120 MHz Typ.) 


N 1027 A 


25 


4.0 


250 


Dual R-S Flip-Flop (Single Rail, Negative Clock) 


N1033A 


25 


6.0 


140 


Quad Level Translator (ECL to Saturated Logic) 


N1039B 


7 (DTD 


12 


200 



DEFINITIONS 



'out 



VBB 

Vbe 

VCB 

Vcc 



Current drawn by the input of the test unit 
when a maximum logic "1" (V|h max^ 's ap- 
plied at that input 
Output current 

Reverse current drawn from a transistor in- 
put of the test unit when V^e is applied at 
that input 

Bias reference supply voltage (-1.175 V nom- 
inal at 25°C) 

Base-to-emitter voltage drop of a transistor 
Col lector-to-base voltage drop of a transistor 
Most positive power supply voltage for a 
circuit 



Vee 

Vin 

VjH max 
VjH min 

VjL max 

VjL min 
VqH max 
VqH min 
Vol max 
Vol min 
Vout 



iVIost negative power 

circuit 

Input voltage 

Maximum input logic ' 

Minimum input logic 

voltage 

Maximum input logic 

voltage 

Minimum input logic ' 

Maximum output "1" 

Minimum output "1" 

Maximum output "0" 

Minimum output "0" 

Output voltage 



supply voltage for a 



'1" level voltage 
"1" level (threshold) 

"0" level (threshold) 

'0" level voltage 

or high-level voltage 
high-level voltage 
' or low-level voltage 

or low-level voltage 



TYPICAL CHARACTERISTIC CURVES 



TYPICAL "OR" TRANSFER 
CHARACTERISTICS 



0.9 




/ 


Ti 


77 


it 


^ 


^ 




=9 




/ 


/ 


// 


L 




-3.0V 














' JA 




-3.6V 






1 3 




/ 


/, 


I 








// 


/\ 




-4,W 








^ 




/ J 


I 












i\ 






-5.2V 














I 


1 ■> 












\ 






-6.0 












11 














Ls 








-7.0V 














-•I 






















-8.0V 






»25X 

1 


23 











INPUT VOLTAGE (VOLTS) 



TYPICAL "NOR" TRANSFER 
CHARACTERISTICS 







^t 


N^ 


\ 














\' 


Y 


\V 






o\,— 








\ 


\ 


V 


-3 








\ 


V 


^— ~ 


-^^^ 


"" 




— 






\\ 


^ 


■~~~>iL 


"^ 


/\ 


y 






V 


'^ 


■-i2i 




-y 


y 








V 


"~i 


■>\, 


V^ 


/ 










"■"T^ 




/ 




.. 


25- C 



INPUT VOLTAGE (VOLTSI 
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TYPICAL CHARACTERISTIC CURVES (Cont'd) 



DIGITAL 1,000/10,000 SERIES ECL 



TYPICAL INPUT VOLTAGE 
VERSUS INPUT CURRENT 



TYPICAL OUTPUT VOLTAGE 
VERSUS OUTPUT CURRENT 



1 Guarantees rr 
fan-out o( 2 


inimum^ 
/'oUTn 


n 


1 
a minimum 










2 Gu 


tage of 0. 


uA 






/ 






















^ 










f. 




/ 










J 












2 


J^ 














Vee- 


-5.2V 
5=C 


.2 




5 -1.2 


5-1.00 1 -O.BO -0.26 
.175 Vbb -«"»VOH,™x 



1 Guai 

2 Giat 



ECL II TRANSFER CHARACTERISTICS 
AND SPECIFICATION POINTS 





1 1 


1 1 


1 1 

Ta-26C 
VEE--5.2V- 

^8. 








OH _ 




\\f 












- 


^■^ 


A 


,^- 


- 








NCR y 


6. 



ECL II WORST-CASE LEVELS 



StL = 0.015 max 



EE 



VOLTAGE LEVEL 


AMBIENT TEMPERATURE 1 


125°C 


75° C 


25° C 


o°c 


-5^C 


^IH max 


-0.530 


-0.615 


-0.700 


-0.740 


-0.825 


^OH max 


-0.530 


-0.615 


-0.700 


-0.735 


-0.825 


^OH min 


-0.700 


-0.775 


-0.850 


-0.895 


-0.990 


^IH min 


-0.875 


-0.950 


-1 .025 


-1.070 


-1.165 


^ILmax 


-1.205 


-1.260 


-1.325 


-1 .350 


-1.405 


'^OL max 


-1.380 


-1 .435 


-1.500 


-1.525 


-1.580 


^OL min 


-1.720 


-1.760 


-1 .800 


-1 .830 


-1.890 


VlLmin 


<Vee 


<Vee 


<Vee 


<Vee 


<Vee 



= 0.110 min 

^*^IH min' ^ILmax^ =0.115nom 

^^^E = 0.120 max 



^''^OL max' ^OL min> " 



AV 



EE 



0.210 min 
0.320 nom 
0.250 max 
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DIGITAL 1,000/10,000 SERIES ECL 

LOGIC DIAGRAMS 

The logic diagrams shown describe the circuits of the ECL 1 1 factors are specified on each logic diagram. Numbers at the 

line and permit quick selection of those circuits required to ends of the terminals are package pin numbers. Numbers in 

implement a particular logic system. Logic equations, truth parenthesis indicate dc loading factors at each terminal, 

tables, typical propagation delay time (tpj), and typical ECL II circuits contain internal bias networks, insuring that 

power dissipation per package (P^) are provided to show the transition point is always in the center of the transfer 

line compatibility. Package pin numbers and dc loading characteristic curves over the temperature range. 



DUAL 4-INPUT GATE 



(II 1 

(II 2 
(II 3 
(11 4 
(1110 
(1111 

(1112 
(1113 





1+2+3+4 
1+2+3+4 



5 (261 

6 I2BI 



9 (261 
8 (261 



Vd 



4.0ns 

1004 -95mW 

1005 -65mW 

1006 -45mW 



1004, 1005, 1006 



QUAD 2-1 NPUT GATE 






^~M~"N>HD3(26l 
111 2 — TT — ^ 






(11 *0 i_i — -^ 

.„6alS>^«'^=' 






(11 flO — u — ». 

~J >>-08(251 
(1I10O TT ^ 






(11 12 ID — l_r~N. 

J )0— Oil (261 
(1113 >"» 






3=1+2 Vd " 
1010,1011,1012 


4.5ns 
1010 
1011 
1012 


-115mW 

- 95mW 

- 65mW 







LEVEL TRANSLATOR 






(DTL1.3I 3C 


1 








(DTL 1.31 4 C 


>ii: 


— Ol (26ECL1 






(DTL 1.31 5 C 


hJT^— > 








(DTL 1.31 eC 


1 








(DTL 1.31 9 


1 








(DTL 1.3110 


::^ 


Ol3(26 6CLl 






(DTL 1.31 11 C 


^T-^ 








(OTL 1.31 12 C 


1 1 




1 = 3 


• 4 • 


5*6 


1017 


tptj = 15ns 
Pp= 105mW 



DUAL 2-INPUT EXPANDABLE GATE 



2 + 3 
2+3 



(11 3 



(II 11 
(1112 



5 (261 

6 (261 



9 1251 
8 (261 



1024 



*pd = 4.0ns 
Pr, = 95mW 




QUAD LEVEL TRANSLATOR 

i.» 3 — LJ — .. 

1 )0-0 2 (7 DTLl 

1.51 4 — r~L— ^ 

1.51 so i_j s. 

_J jO-O 7 (7 DTLl 
1.51 6 •"■* ^ 

1.51 11 O IT ^ 

~J )O-O10(7DTLl 

1.51 12 O Vl—^ 

1.5113 |_j >^ 

~J )0-Ol6(7DTLl 

1.BI14 — nL— ^ 



(ECL 
(ECL 

(ECL 
(ECL 
(ECL 
(ECL 



2^ 3 + 4 
or 2 = 3 + 4 



Vd 



1039 



LOGIC DIAGRAMS (Cont'd) 



DIGITAL 1,000/10,000 SERIES ECL 



AC COUPLED J-K FLIP-FLOP (85 MHz TYP) 




1013 



'Pd 



AC COUPLED J-K FLIP-FLOP (120 MHz TYP) 




1027 



*pd = 4.0ns 



CLOCKED J-K OPERATION 



J 


K 


Co 


QI» 


<t> 


« 





Q" 








1 


Q" 





1 


1 


1 


1 
1 




1 


1 
1 



Q" 



The J and K inputs refer to logic levels while the Cq 
input refers to logic swings. The J and Kjnputs should 
be changed to logical J^l" only while the Cq input is in 
a logic "1" state. (Cq maximum "1" level = Vqq 
-0.6V) Clock Cq is obtained by tying one J and one K 
input together. 





R-S OPERATION 


R 


S 


qO+I 





1 


1 


1 














Q" 


1 


1 


ND 



DUAL CLOCKED R-S FLIP-FLOP 



(1) 4 ( 
(1) 6 ( 



(1110 < 
(1) 9< 



1014 1015 



tpd = e.uns 
Pr>= 140mW 



1014 



c 


R 


s 


qO+I 


1 








Q" 


1 





1 


1 


1 
1 


1 
1 




1 



ND 











Q" 



1015 



c 


R 


s 


qO+I 











Q" 








1 


1 





1 











1 


1 


ND 


1 








Q" 



DUAL CLOCKED SINGLE RAIL R-S FLIP-FLOP 



111 5C 
(1) «( 



)12(26) Vd=6.0n8 

Pq= 140mW 



1016 1033 





1016 




c 


D 


qH+I 








Q" 





1 


Q" 


1 
1 




1 



1 





1033 




C 


D 


Qn+1 


1 





Q" 


1 


1 


Q" 














1 


1 
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DIGITAL 1,000/10,000 SERIES ECL 



BASIC ECL GATE CIRCUIT 



SIGNAL INPUT 




LOGICAL "1"= -0.75 V(V^) 
LOGICAL "0"= -1.60 V(Vl) 



FOR LOGICAL "1" INPUT, "NOR" OUTPUT = - .60V 
"OR" OUTPUT = -1.75V 

FOR LOGICAL "0" INPUT, "NOR" OUTPUT = -1.75V 
"OR" OUTPUT = - .60V 



MAXIMUM RATINGS 



Characteristic 


Symbol 


Rating 


Unit 



Ratings above wliich device life may be impaired: 



Power Supply Voltage (Vqq=0) 


Vee 


-10 


Vdc 


Input Voltage {\/qq=Q) 


V|N 


Oto Vgg 


Vdc 


Output Source Current 


'o 


to +25 


mAdc 


Storage Temperature Range 


Tstg 


-55 to -125 


°C 



Recommended maximum ratings above which performance may be degraded: 



Operating Temperature Range 


Ta 


to +75 


°C 


AC Fan-in (Expandable Gates) 


m 


20 


- 


AC Fan-Out* (Gates and Flip-Flops) 


n 


15 


- 



•Although a minimum do fan-out of 25 is guaranteed In each elec- 
trical specification, it is recommended that the maximum ac fan-out 
of 15 be used for high-speed operation. 



CIRCUIT DESCRIPTION 

The ECL II line of monolithic integrated logic circuits was 
designed as a non-saturating form of logic which eliminates 
transistor storage time as a speed limiting characteristic. 



The typical ECL II circuit comprises a differential-amplifier 
input with internal bias reference and with emitter-follower 
output to restore dc levels. High fan-out operation is possible 
because of high input impedance of the differential amplifier 
and low output impedance of the emitter followers. Power 
supply noise is virtually eliminated by the nearly constant 
current drain of the differential amplifier, even during tran- 
sition time. Basic gate design provides for simultaneous out- 
put of both the function and its complement. 

As shown in the schematic above, it is recommended that 
-5.2V be applied at Vg^ with yQc = Gnd. 

The nominal output logic swing of 0.85V varies from a low 
state of Vl = -1 .60V to a high state of Vh = -0.75V. 
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An internal voltage of -1.1 75V is applied to the "bias input" 
of the differential amplifier and the logic signals are applied 
to the "signal input". If a logical "0" is applied, the current 
through R3 is supplied by the internally biased transistor. A 
drop of 0.85V occurs across R2. The OR output then is 
-1.60V, one Vg^ drop below 0.85V. Since no current flows 
in the "signal input transistor, the NOR output is a Vg^ 
drop below ground, -0.75V. When a logical "^" level is 
applied to the "signal input", the current through R2 is 
switched to the "signal input" transistor and a drop of 0.85V 
occurs across Ri- The OR output then goes to -0.75V, and 
the NOR output goes to -1.60V. 

NOTE: Unused inputs should be connected to V^g. 

The voltage applied to the bias input is obtained from an 
internal regulated, temperature-compensated bias network. 
The temperature characteristics of the bias network com- 
pensate for variations in circuit operating point over the 
temperature range or supply voltage changes, and insure 
that the threshold point is in the center of the transfer 
characteristic curves. 



SCHEMATIC DIAGRAMS (Cont'd) 



DIGITAL 1,000/10,000 SERIES EC L 



DUAL 4-INPUT GATES 




OlO oil dl2 6l3 



1004 Shown 

1006 

Omit NOR output 

pulldown resistors 

1006 

Omit all output 

pulldown resistors 

Resistor values are nominal 



1004 THRU 1006 



DUAL 2-INPUT EXPANDABLE GATE 



6' 6^ 6 



Resistor values are nominal 



290 < >315 



< 
^ 



Ol4 



>H 



31S < > 290 






> 1.24k <V6I> S2tc <2.43h <1.6k 



1024 




6 10 oil 6 12 6 13 
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DIGITAL 1,000/10,000 SERIES ECL 



SCHEMATIC DIAGRAMS (Cont'd) 



QUAD 2-INPUT GATES 



Ol2 p13 



1010 Shown 

1011 

Omit pulldown redstors 

on pins 3 and 6 

1012 

Omit all output 

pulldown resistors 

Resistor values are nominal 




09 010 



1010 THRU 1012 



Resistor values are nominal 
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DUAL 4-5 INPUT EXPANDER 



06 p? 04 

^ 1 ^ -- -kl- -1- -!>•-- f f f 



r< r+; r< r< 



06 OS OS 6io oil 



>i ^ >i >n >i 



Ol2 6l3 6l« 6l 62 03 



102B 



SCHEMATIC DIAGRAMS (Cont'd) 



DIGITAL 1,000/10,000 SERIES ECL 



DUAL R-SFLIP-FLOPWITH SINGLE RAIL INPUT AND POSITIVE CLOCK 



r< 



^ 




r< 



160 150 




r< 



l.Bk< 



m 



<, 



Resistor values are nominal 



1016 




DUAL R-S FLIP-FLOP WITH SINGLE RAIL INPUT AND NEGATIVE CLOCK 



r< 




2k < < 2k 



^ 




r< 



V 1.BkJ 



fi 



*, 



Resistor values are nominal 



1033 



O 12 (GNDI O 14 
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DIGITAL 1,000/10,000 SERIES ECL 



SCHEMATIC DIAGRAMS (Cont'd) 



85-MHz AC-COUPLED J-K FLIP-FLOP 



210 > 210? 




"ff 600 > 500 



^ 



IQNDI 
VCC 
Q14 



5 



>I.6k 



^' 



i.ek ; I 



i? 



30pFi. 




1.5k > 1.5k 4 



>] 



Resistor values are nominal 



120-MHz AC-COUPLED J-K FLIP FLOP 



I m 1 >■ • • 1' 

M ? 30> >436 SSOC 




30pF 



^=^^3^7 



250 < 260. 



t: 



5 



51 



30pF,, , 




ISO i 750 . 



6 6 6 ovee 

4 5 6 7 



Resistor values are nominal 



1027 
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SCHEMATIC DIAGRAMS (Cont'd) 



DIGITAL 1,000/10,000 SERIES ECL 



SATURATED LOGIC-TO-ECL DUAL TRANSLATOR 



t t t 



03 04 05 oe 6' 



Resistor values are nominal 




t t t 



9 6 10 6" 6 12 



1017 



ECL-TO-SATURATED LOGIC QUAD TRANSLATOR 



^BB (QND) Vqc 

OUTGO p16 ni 




"^^HC 



Resistor values are nominal 





1 " ' ' 



1039 
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DIGITAL 1,000/10,000 SERIES ECL 



SCHEMATIC DIAGRAMS 



DUAL R^S FLIP-FLOP WITH POSITIVE CLOCK 



HC 



160 160 




i<ymsh 



s 



013 Ol4 



r< 



160 160 




i 



i< Fm^ 



^ 




> 



Resistor values are nominal 



1014 



DUAL R-S FLIP-FLOP WITH NEGATIVE CLOCK 



r< 



150 150 




< 



KFaMSj 




Ol3 Q14 



r< 



1 



ISO 160 




i 



KFHHvi 




>- 



Resistor values are nominal 



1015 
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SigilQtiGS 



QUAD ECL TO TTL TRANSLATOR 



DESCRIPTION 

Four level translators for converting ECL signal levels to 
TTL or DTL logic levels. The 1068 incorporates familiar 
Schottky "totem pole" outputs to provide high speed 
operation. 



FEATURES 

• FAST PROPAGATION DELAY = 5.0 ns TYP 

• POWER DISSIPATION = 360 mW/PACKAGE TYP 

• SCHOTTKY TTL TOTEM POLE OUTPUTS 

• RECOMMENDED POWER SUPPLIES: 

Vcc = +5.0V DC ±5% 
Vee = -5.2V DC ±5% 

• FOUR TRANSLATORS PER PACKAGE 



N1068B: to +75°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM AND PIN CONFIGURATION 



CIRCUIT SCHEMATIC 




O ^EE O INPUT O INPUT 



(ONE OF FOUR TRANSLATOR CIRCUITS SHOWN) 



POSITIVE LOGIC 






NEGATIVE LOGIC 






Gnd = 16 

Vcc ( + 5.0 Vdc) = 

Vee (-5.2 Vdc) 



DC Input Loading Factor = 2.5 (ECL) 
DC Output Loading Factor =10 (TTL) 
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DIGITAL 1,000/10,000 SERIES ECL ■ N1068 



LECTRICAL CHARA 


lCTER 


ST 


cs 




TEST VOLTAGE/CURRENT VALUES 






Voitt 


mAde 


Test procedures are shown 
for one translator. The other 


translators 


Temperature 

Co 

1068 +2B-C 

7|6"C 


V|Lmin<»V,Lmax 


VlHmln'oVlHinax 


VlHmax 


vcc 


Vee 


'OL 


•OH 




-5.2 to -1.376 


-1 .046 to -0.740 


- 


+6.0 


-5.2 


2- 


-2.0 


-6.2 to -1.350 


-1 .000 to -0.700 


-0.700 


+5.0 


-6.2 


20 


-2.0 


are tested in the same manner 


-5.2 to -1.285 


-0.926 to -0.625 


- 


+6.0 


-5.2 


20 


-2.0 


Characteristic 


Symbol 


Pin 
Under 
Te« 


NIOeSTwtLimltt 


TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW'. 




o°c 


+25°C 


+75° C 


Unit 


V|L mIn to V|U max 


VlHmin'o ViHmax 


V|H max 


Vcc 


Vee 


lOL 


■oh 


Gnd 


Win 


Max 


Min 


Max 


MIn 


Max 


Positive Supply 


ICCH 


9 


- 


- 


- 


60 


- 


- 


mAdc 


- 


- 


1,2,6,7,10,14,15 


9 


8 


- 


- 


16 


Drain Current 


ICCL 


9 


- 


- 


- 


46 


- 


- 


mAdc 


- 


- 


- 


9 


1,2,6,7,8,10,11,14,16 


- 


- 


16 


Negative Supply 


lE 


8 


- 


- 


- 


60 


- 


- 


mAdc 


- 


- 


- 


- 


1,2,6,7,8,10,11,14,15 


- 


- 


16 


Drain Current 




































Input Current 


'in 


I 


- 


- 


- 


250 


- 


- 


;iAdc 


- 


1 


- 


9 


2,6,7,8,10,11,14,16 


- 


_ 


16 






2 


- 


- 


- 


250 


- 


- 


fiAdc 


- 


2 . 


- 


9 


1,6,7,8,10,11,14,15 


_ 


- 


16 


Input Leakage 


IR 


1 


- 


- 


- 


0.6 


- 


1.0 


fiAdc 


- 


- 


- 


9 


1,8 


- 


- 


16 


Current 




2 


- 


- 


- 


0.5 


- 


1.0 


(lAdc 


- 


- 


- 


9 


2,8 


- 


- 


16 


Output Voltage High 


VOH 


4 


2.4 


- 


2.4 


- 


2.4 


- 


Vdc 


2 


- 


- 


9 


8 


_ 


3 


16 






4 


2.4 


- 


2.4 


- 


2.4 


- 


Vdc 


1 


- 


- 


9 


8 


_ 


3 


16 


Output Voltage Low 


Vol 


4 . 


- 


0.6 


- 


0.5 


- 


0.5 


Vdc 


- 


1 


- 


9 


2,6,7,8,10,11,14,15 


3 


- 


16 






4 


- 


O.B 


- 


0.5 


- 


0.5 


Vdc 


- 


2 


- 


9 


1,6,7,8,10,11,14,15 


3 


- 


16 


Output Short Circuit 
Current 


isc 


4 


-30 


-90 


-30 


-90 


-30 


-90 


mAdc 


- 


- 


~ 


9 


1,2,6,7,8,10,11,14,15 


" 


~ 


3,16 


Typ 


Max 


Typ 


Max 


Typ 


Max 


Pulse In 


Pulse Out 


Switching Times 


11-4+ 


4 






5.0 








ns 


1 


4 


- 


9 


2,6,7,8,10,11,14,15 


- 


. - 


16 




<t+4- 


1 


- 


- 


1 


- 


- 


- 




1 




- 




2,8,7,8,10,11,14,15 


- 


- 


1 




12-4+ 




- 


- 




- 


- 


- 




2 




- 




1,6,7,8,10,11,14,15 


- 


- 






12+4- 




- 


- 




- 


- 


- 




2 




- 




1,6,7,8,10,11,14,15 


- 


- 





SWITCHING TIME TEST CIRCUIT 



WAVEFORM® 25°C 



I 



1 



Vcc 
O 



TP|N 
INPUT @- 



T f 

< 950 950 ±1.0% < 
,,? r- , ?1 




-fd— 1 MMDei50 
' OR EQUIV. 



INPUT PULSE 

t"*", t~ = 2.0 ± 0.2ns 







The coax delays from input to scope and output to scope must be 
matched. The scope must be terminated in 50-ohm impedance. The 
950-ohm resistor and the scope termination impedance constitute a 
20:1 attenuator probe. Coax shall be CT-070-50 or equivalent. 

Ct = 25 pF = total parasitic capacitance, which includes probe, 
wiring, and load capacitances. 
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DIGITAL 1,000/10,000 SERIES ECL 



ECL 1,000/10,000 SERIES PRODUCT INFORMATION 



10,000 SERIES ADVANTAGES 

• Best system cost — Performance available in a standard inte- 
grated circuit family. 

• Factor of 2-or-more — higher system performance than 
Schottky TTL. 

• Complete family of SSI, interface elements, and high per- 
formance MSI, with memories coming soon. 

• ECL 10,000 Series includes MECL 10,000 equivalents and 
Signetics-originated 10,000 Series designs. 

• Offers designers the logic power of ECL — Open emitter 
logic, simultaneous complementary outputs, transmission line 
capability. 

• Offers designers system-optimized circuit characteristics — 
Excellent speed power product, excellent propagation delay/ 
rise time ratio, excellent noise immunity/noise generation 
ratio, transmission line capability, differential interface capa- 
bility, and high immunity from power supply variations (±5% 
recommended, ±10% results in minimal change in system 
characteristics). 

• Compatible with transmission line environment, two-sided 
printed circuit boards, standard fan cooling techniques. Less 
support hardware required than Schottky TTL for many sys- 
tem designs. 

• Low noise generation capability — Complementary balanced- 
load outputs, optimized propagation delay /rise time ratio, 
minimum "i"/"0" power imbalance. 

• Directly compatible with MECL III family. Also compatible 
with ECL ll/MECL II family with some reduction in noise 
immunity at the interface. 

• These products contain a temperature compensated internal 
bias which ensures that the threshold point tracks with the 
center of the transition region over temperature. 

10,000 SERIES TECHNOLOGY 

• Signetics thin-epitaxial high performance, high volume pro- 
duction process. 

• Advanced circuit design techniques used: 

Internal Emitter-Dot 'OR' Logic 
Internal Collector-Dot 'AND' Logic 
Internal Stacked Series Gating 
Single Stage Delay Exclusive OR Gates 

PACKAGE INFORMATION 



B PACKAGE 



^ ^y^ j^. ^ y^ y^. X ® 




NOTES: 

1. Lead Material: Nickel, tin plated 

2. Body Material: Silicone molded 
(3J Tolerances non-cumulative 

Q4j Signetics symbol denotes Lead No. 1 
(BJ Lead spacing shall be measured within this zone 
6. Body dimensions do not Include molding flash 



PACKAGE TYPES 

* SSI, MSI and memories will be available in cerdip packages. 
Signetics new designation F specifies cerdip packages or any 
number of leads. (Previously E specified 16 lead cerdip). 

• Presently SSI, and later some MSI and memories will be avail- 
able in Signetics' double-encapsulated silicone dip with nickel 
lead frame. This provides minimum thermal resistance and 
hence maximum thermal compatibility with cerdip packages. 

MAXIMUM RATINGS 



CHARACTERISTIC 


SYMBOL 


RATING 


UNIT 


Power Supply Voltage {\/qq = 0) 


Note 1 


Vee 


-8 


Vdc 


Input Voltage (Vqq = 0) 


Note1 


V|N 


OtoVEg 


Vdc 


Output Source Current 


Notel 


'o 






Continuous 






50 


mAdc 


Surge 






100 


mAdc 


Storage Temperature Range 


Note1 


Tstg 


-55 to +125 


°C 


Operating Junction Temperature 


Note 1 


Tj 


125 


°C 


Operating Temperature Range 


Note 2 


Ta 


-30 to +85 


°C 


DC Fan-Out (Gates and Flip-Flops) 


Notes 2,3 


- 


70 


- 


Power Supply Regulation Required 


Note 2 


- 


±10% 


- 



NOTES: 

1. Ratings above which device life may be impaired. 

2. Recommended maximum rating above which performance may 
be degraded. 

3. AC fan-out is defined by desired system performance. 

ORDERING INFORMATION 

101 XX F Specifies a 10,000 Series product in Cerdip Dual- 
in-Line package, operating temperature range -30°C 
to +85°C (intermediate Range). (F is Signetics' new 
designation for Cerdip). 

101XX B Specifies a 10,000 Series product in 16 pin Silicone 
Dual-in-Line package, operating temperature range 
-30°C to +85°C (intermediate Range). 

Availability of a device in a particular package is indicated on the 
appropriate product Data Sheet. 



F PACKAGE 



m i^ . r^ r^ rH, .JV /V A 



If" 'u' VVH/'K/VTir 



E^ 



i: 



Hh 4^h S!^ 



NOTES: 

1. Lead Material: Alloy 42 or equivalent, tin plated 

2. Body Material: Ceramic with glass seal 
(3J Tolerances non-cumulative 

(aj Signetics symbol denotes lead No. 1 

(sj Lead spacing shall be measured within this zone 
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DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: BASIC GATES 




10101 
QUAD OR/NOR 



tpd = a.OnsTYP. 



T^y- 



'-iO= 



C^'.' 



10102 
QUAD 2-INPUT NOR 



t„H " 2.0 ns TYP. 



I> 



10105 
TRIPLE 2, 3, 2-INPUT OR/NOR 



tori = 2.0 ns TYP. 



5 J_^^ ; 



10106 
TRIPLE 4. 3, 3-INPUT NOR 




tpcj - 2.0 ns TYP. 



NOTES: Vcci " 1, VcC2 " 16, VgE " 8 
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10109 
DUAL 4, 5-INPUT OR/NOR 




tpd- 2.0 ns TYP. 




POSITIVE LOGIC: HIGH LEVEL - '1' 



DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: COMPLEX GATES 



10107 
TRIPLE EXCLUSIVE OR/NOR 



:=o=: 

9 iJ ^ 10 



TXzl 



tpd = 2.0, 2.8 nsTYP. 



10117 
DUAL 2-WIDE 2, 3-INPUT OA/OAI GATE 



CSzr^ 



=k::^ 



c^ 



::^^ 



©-" 



c> 



rx 



tpd - 2.3 nsTYP. 



10119 
4-WIDE 4, 3, 3, 3-INPUT OR-AND 




tpd' 



NOTES: Vcci " 1- VcC2 " ''6' ^EE " ^ 



10113 
QUAD EXCLUSIVE OR (WITH ENABLE) 



:=)0 



^^C>-2C>- 






tpd - 2.5 nsTYP. 



10118 
DUAL 2-WIDE 3-INPUT OR-AND 




tnri = 2.3 ns TYP. 



10121 
4-WIDE 3. 3, 3, 3-INPUT OA/OAI 



:^^ 



;;^:^- 




C5- 



tpd- 2.3 nsTYP. 



POSITIVE LOGIC: HIGH LEVEL - '1' 
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DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: MULTIPLE OUTPUT GATES 



10110 
DUAL 3-1 NPUT 3-OUTPUT OR 



^^i! 



tpd = 2.4 nsTYP. (ALL OUTPUTS LOADED) 



10210 
DUAL 3-INPUT 3-OUTPUT OR 



tpd - 1-7 ns TYP. (ALL OUTPUTS LOADED) 



10111 
DUAL 3-INPUT 3-OUTPUT NOR 



-*-Ad 3 



tpd = 2.4 ns TYP. (ALL OUTPUTS LOADED) 



10211 
DUAL 3-INPUT 3-OUTPUT NOR 



1-3^ i 



tnd = 1.7 ns TYP. (ALL OUTPUTS LOADED) 



10112 
DUAL 3-INPUT 2-N0R/1-0R 



;a^- 



10 ' *\3 12 

11 < ,->" 13 



tpd - 2.4 ns TYP. (ALL OUTPUTS LOADED) 



NOTES: Vcci = 1- 15, Vcc2 " 16, Vee " 8 
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10212 
DUAL 3-INPUT 2-N0R/1-0R 



tpd - 1.7 ns TYP. (ALL OUTPUTS LOADED) 



POSITIVE LOGIC; HIGH LEVEL - '1' 



DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: INTERFACE CIRCUITS 



10115 

QUAD DIFFERENTIAL 

LINE RECEIVER 



=1^ 



Vd 



2.0 nsTYP. 



VCCI = 1, VcC2 = 16, Vee = 8 



10116 

TRIPLE DIFFERENTIAL 

LINE RECEIVER {OR/NOR) 



12 ohs^i 1 

13 \^^ 1 



^^^§S-ii 



tpcj = 2.0 ns TYP. 

VcCI = 1. VcC2 = 16, Vee = 8 



10124 
QUAD TTL TO-ECL TRANSLATOR 




tpd = 5.0 nsTYP. 

Vcc = 9 GND=16 Vee = 8 



10125 

QUAD ECL TO TTL TRANSLATOR 

(TOTEM-POLE OUTPUTS) 



^ 
^ 

^ 



;:=?!> 



vbb 



tpcj = t>.o ns TYP. 

Vcc = 9 C3ND = 16 Vee ^ 



NOTE; POSITIVE LOGIC; HIGH LEVEL = '1' 
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DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: DUAL LATCHES AND FLIP-FLOPS 



10130 
DUAL D-TYPE LATCH 

Si , 

1 


"i 


Qi 
Qi 


2 

3 


7 


6 
"1 


pL^ 




1 






C 

R2 






13 

11 

D2 




1 






tiD 


Q2 
Q2 


— u 

IS 


10 


S2 

12 

tpd (DATA) -2.5 n 
tpd (CLOCK) = 3.0 


sTYP. 
nsTYP. 


1 







10131 
DUAL TYPE D MASTER-SLAVE FLIP FLOP 



""~X> 



CE2 
11 ■ 

D2 



X> 



52 



Q2 



f = 170MH2TYP. 



10132 

DUAL MULTIPLEXER-LATCH 

(WITH RESET) 



-Ol] 



cEi9 O- 









tpd (DATA) = 2.5 ns TYP. 
tpd (CLOCK) = 4.0 ns TYP. 



NOTES: Vcci = 1. Vcc2 " 16, Vge = 8 
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10134 
DUAL MULTIPLEXER-LATCH 



CXI 



to 

:0 



M 
D 



tpd (DATA) = 2.5 ns TYP. 
tpd (CLOCK) = 4.0 ns TYP. 



POSITIVE LOGIC: HIGH LEVEL = '1' 



DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: MSI: QUAD LATCH, COUNTERS, SHIFT REGISTER 





10133 

QUAD LATCH 

(WITH OUTPUT GATING) 






5o 




DO 3 








•—^ 2 QO 


Q0 5 








L- r>^^ 


D1 7 






~— ■ 6 Q1 


CEo 4 


pLy 






Cc13 


■_.5-^ 






CEi12 




32 




D2 9 








_l^>o o 

*— ^ 11 Q2 


5l 10 














53 




^^~>^^ 


D3 14 






' " 15 Q3 


tpd = *-o 


nsTYP, 



10136 
UNIVERSAL HEXADECIMAL COUNTER 



10 CARRY IN 0- 



DoO- 
0,0— 
D2O- 
D3O- 
S1O- 
S2O- 



-OQq 14 

-O Qi 15 



-OQ2 2 



■^ Q3 3 
_0 CARRY 4 



10137 
UNIVERSAL DECADE COUNTER 

















n ®y?R'^^ 










11 r. **. 






























^rAORV A 















NOTES: Vcci " 1- Vcc2 " 16, Vge 



10141 
FOUR-BIT SHIFT REGISTER 



fxoG = 200 MHz TYP. 



POSITIVE LOGIC: HIGH LEVEL =■ '1' 



-O16 
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DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: MSI DECODERS 



10161 

1 OF 8 DEMULTIPLEXER/DECODER 

(SELECTED OUTPUT IS LOW) 



--II2z; 






XI 



:0— ^ 



tpd = 4.0 ns TYP. 

(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 



10171 
DUAL 1 OF 4 DEMULTIPLEXER/DECODER 
(SELECTED OUTPUTS LOW) 



r^-^O 



^^-^ 




^^> 





tE>-^ 



tpd = 4.0 ns TYK. 

(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 



NOTES: Vcci = I- Vcc2 = l^, V^E = 8 
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10162 

1 OF 8 DEMULTIPLEXER/DECODER 

(SELECTED OUTPUT IS HIGH) 



r.-£Z 



i(LSBIT-*So 



i^Di 









tpd = 4.0 ns TYP. 

(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 



10172 

DUAL 1 OF 4 DEMULTIPLEXER/DECODER 

(SELECTED OUTPUTS HIGH) 



DB|N 



i:^I> 






DA,N 



^> 



no- 



DB3 






DBo 



DA3 






DAi 



DAq 



tpd = 4.0 nsTYP. 

(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 



POSITIVE LOGIC: HIGH LEVEL = '1' 



DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: MSI: MULTIPLEXERS, QUAD MULTIPLEXER-LATCH 



10164 
8 TO 1 MULTIPLEXER 



AqC-SB) 




^>- 



:0- 



o- 



^I>^ 



Vcci = 1. Vcc2 ■ l^, Vee - 8 



10174 
DUAL 4 TO 1 MULTIPLEXER 



XO 3 O- 



X2 4 ^ 



X3 6 O- 



*° 'o— j32l 



Y2 12 O- 




■^D^ 




C>^ 



Vcci = I. Vcc2 " 16, Vee " 8 



10173 
QUAD MULTIPLEXER-LATCH 




CLOCK 
7 O 



Vcci =VcC2- 16, Vee = 8 



NOTE: POSITIVE LOGIC: HIGH LEVEL = 'V 
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DIGITAL 1,000/10,000 SERIES ECL 



LOGIC DIAGRAMS: MSI: PARITY AND ALU FUNCTIONS 



TO BE ANNOUNCED 



10160 
ia€IT PARITY CIRCUIT 






ODD PARITY OUT 




^ff>-^ 



VCCI " 1< VcC2 - 16, Vee - 8 



10170 
9 + 2 PARITY CIRCUIT 



CARRY INPUTS 
1? 




tpd (OUTPUT A) - 4.0 ns TYP. 
tpd (OUTPUT B) = 6.0 ns TYP. 

Vcci " 1. Vcc2 " 16' Vee = s 



10181 
4-BIT ARITHMETIC UNIT (16 ARITHMETIC FUNCTIONS AND 16 LOGICAL OPERATIONS) 



tpd = 7.0nS (aTTO?') 

tp£j = 5.0 ns (A1 TO Cn + 4) 

Vcci " 1, VCC2-24, Vee = 12 



15 O- 



19 O- 
16 O- 



tNt 



^ 57. 



-03 



NOTE: POSITIVE LOGIC: HIGH LEVEL 
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QUAD SINPUT NOR GATE 



ADVANCED INFORMATION 

DESCRIPTION 

The 10100 is a high speed Quad 3-lnput NOR Gate. All in- 
puts are terminated with a 50K ohm resistor to Vee which 
eliminates the need to tie unused inputs low. The gate has 
an excellent speed-power product of 50 picojoules. The 
10100 is optimized for high performance logic applications. 
This gate meets the ECL 10,000 Series standard voltage cur- 
rent and rise and fall time specifications. 



FEATURES 

• FAST PROPAGATION DELAY = 2.0ns TYPICAL 

• LOW POWER DISSIPATION - lOOmW/PACKAGE - 
(NO LOAD) 

• HIGH FANOUT CAPABILITY 

- CAN DRIVE FOUR 50 OHM LINES 

- DC OUTPUT LOADING FACTOR OF 90X4 

• HIGH Z INPUTS - DC LOADING FACTOR OF 1 

• INTERNAL 50K OHM PULLDOWN RESISTORS 

• OUTPUT RISE AND FALL TIMES 

- 3.5ns TYPICAL (10% TO 90%) 

- 2.0ns TYPICAL (20% TO 80%) 

• SEPARATE OUTPUT EMITTER FOLLOWER Vcc PIN 

- NEGLIGIBLE COUPLING 

• HIGH NOISE IMMUNITY/NOISE GENERATION 
RATIO 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = 5.2V ± 5% RECOMMENDED 

• MINIMUM CHANGE IN SYSTEM CHARACTERISTICS 
OCCURS WITHIN ± 10% Vee 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



ELECTRICAL CHARACTERISTICS 


Conditions: 


Ta = 25°C, Vee = -5.2V ± 1% 


1. IE 


= 20mA dc typical 




= 26mA dc max. 


2. linH 


= 265mA dc max. 




= 550mA dc max. (Pin 9) 


Conditions: 


Ta = 25°C, Vcc = +2.0V ± 1%, 




Vee = -3.2V ± 1%, 50 ohm loads 


3. tpd 


= 2.0ns typical (t4-, t-+ ) 


4. tr, tf 


= 2.0ns typical (20% to 80%) 



10100B,F: -30 to +85° C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10100 



10100 






Positive Logic: High Level = '1' 






Negative Logic: Low Level ■* 'V 

Vcci = 1. Vcc2 = 16, Vee - ^ 



TEMPERATURE RANGE 

• -30 to -^85° C Operating Ambient 

RECOMMENDED OPERATING VOLTAGE 

*^ Vcci = VCC2 = GND, Vee = 5.2V ± 5% 

PACKAGE TYPES 

• B: 16 pin Silicone Dip 

• F: 16 pin Cerdip 
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signEtiES 



QUAD 2-INPUT OR/NOR GATE 
(COMPLEMENTARY OUTPUTS) 



DESCRIPTION 

The 10101 is a high speed 2-input OR/NOR quad gate with 
complementary outputs. The 10101 is particularly useful as 
a quad differential line driver. 



Each gate has one input connected to pin 12. All inputs are 
terminated with a 50 kfi resistor to Vgg which eliminates 
the need to tie unused inputs low. The gate has an excellent 
speed-power product of 50 picojoules. The 10101 is 
optimized for high performance logic applications. This 
gate meets the ECL 10,000 Series standard voltage, current 
and rise and fall time specifications. 



FEATURES 

• FAST PROPAGATION DELAY= 2P ns TYP 

• COMPLEMENTARY OR/NOR OUTPUTS 

- EXCELLENT FOR DRIVING TWISTED PAIRS 

• COMMON INPUT FOR GATING 

• LOW POWER DISSIPATION = 100 mW/PACKAGE TYP 
(NO LOAD) 

• HIGH FANOUT CAPABILITY 

- CAN DRIVE 50 ohm LINES 

• HIGH Z INPUTS - INTERNAL 50 kO, PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16 Pin CERDIP 
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10101 F: -30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10101 



10101 




:D=^' 



VCCI =1,VcC2=16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = "1' 



CIRCUIT SCHEMATIC 



10101 




REFERENCE 

CIRCUIT 

( 2p4r IC I — • 



GATE (4PERIC 



Vcci 

1 

Q 



^; 



All Rp = 50 kn 



DIGITAL 1,000/10,000 SERIES ECL ■ 10101 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 






( at Listed Voltages and Ambient Temperatures). T.n,^JZl 


(Voltf) 


(VccI 
Gnd 


VlH max 


V|L min 


ViHA min 


VILA max 


vee 


-30° C 


-0.890 


-1.890 


-1.205 


-l.BOO 


-5.2 


+25° C 


-0.810 


-1.860 


-1.10B 


-1 .475 


-5.2 


+86° C 


-0.700 


-1 .825 


-1.035 


-1.440 


-B.2 


Characurittlc 


Symbol 


Pin 
Under 
Test 


10101 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+2B°C 


+85° 


Unit 


VlHmax 


ViLmIn 


V|HA min 


Vila max 


VEE 


MIn Max 


MIn Typ Max 


MIn Max 


Power Supply Drain Current 


IE 


8 


- 


20 26 


- 


mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


llnH 


4 

12 


_. 


266 
BBO 


_ 


nAdc 
juAdc 


4 
12 


- 


- 


- 


8 
8 


1,16 
1,16 


linL 


4 

12 


- 


0.5 
0.5 


- 


«Adc 


- 


4 
12 


- 


- 


8 
8 


1,16 
1.16 


Logic "1 " Output Voltage 


VOH 


B 
5 
2 
2 


-1.060 -0.890 
-1 .060 -0.890 
-1.060 -0.890 
-1 .060 -0.890 


-0.960 - -0.810 
-0.960 - -0.810 
-0.960 - -0.810 
-0.960 - -0.810 


-0.890 -0.700 
-0.890 -0.700 
-0.890 -0.700 
-0.890 -0.700 


Vdc 


12 

4 


12 

4 


- 


- 


8 


1.16 

1 


Logic "0" Output Voltage 


Vol 


B 
5 
2 
2 


-1 .890 -1 .875 
-1 .890 -1 .675 
-1.890 -1.67B 
-1 .890 -1 .67B 


-1 .860 - -1 .660 
-1 .850 - -1 .650 
-1.850 - -1.650 
-1 .860 - -1 .650 


-1.825 -1.615 
-1.825 -1.61B 
-1.825 -1.61B 
-1.826 -1.615 


Vdc 


12 
4 


12 
4 


- 


- 


1 




Logic "1 " Threshold Voltage 


vqha 


5 
5 
2 
2 


-1.080 
-1.080 
-1 .080 
-1.080 


-0.980 
-0.980 
-0.980 
-0.980 


-0.910 
-0.910 
-0.910 
-0.910 


Vdc 

1 


- 


- 


12 
4 


12 
4 


8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


5 
5 
2 
2 


-1.655 
-1.655 
-1 .65B 
-1.6B5 


- -1 .630 
-1.630 

- -1 .630 
-1.630 


-1 .595 
-1 .595 
-1 .696 
-1 .595 


Vdc 


- 


- 


12 

4 


12 
4 


1 


'1,16 


Switching Times " 

(SO-ohm load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


t4+2- 

14-2+ 

'4+5+ 

<4-6- 

•2+ 

15+ 

t2- 

'5- 


2 
2 
B 
B 
2 
6 
2 
S 


1 .0 3.1 

1.1 3.6 

1 1 




1.0 3.3 

1 i 

1 .1 3.7 

M 




- 




Pulse In 


Pulte Out 


-3.2 V 


+2.0 V 


1.0 2 
1.1 


2.9 
3.3 


' 


4 


2 
2 
6 
5 
2 
B 
2 
5 


8 


1.16 



'Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



10101 



PULSE 
GENERATOR | 




INPUT PULSE 

t+ = t— " 2.0 ± 0.2 ns 

(20% to 80%) 



PROPAGATION DELAY WAVEFORMS @ 25°C 


V|N \ 




+0.31V 


1 


VOUT 1 i^"" 

OR rv^" 


1 — -Jt-l^~ 
1 — 1.+ |*— 


l.+ l 


' 1 -tJ^ 80% 

VqUT 1 UlL 50% 

- 1 X- 


t 


(^■'-+-H 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed clrcujt board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPout t° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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QUAD 2-INPUT NOR GATE 



DESCRIPTION 

The 10102 is a high speed quad 2-input NOR gate. All 
inputs are terminated with a 50 k^ resistor to Vee which 
eliminates the need to tie unused inputs low. The gate has 
an excellent speed-power product of 50 picojoules. The 
10102 is optimized for high performance logic applications. 
This gate meets the ECL 10,000 Series standard voltage 
current and rise and fall time specifications. 



FEATURES 

• FAST PROPAGATION DELAY = 2.0 ns TYP 



• LOW POWER DISSIPATION = 100 mW/PACKAGE 
(NO LOAD) 



HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 KLINES 



• HIGH Z INPUTS - INTERNAL 50 kO. PULLDOWNS 



• HIGH liVIMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 



OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



TEMPERATURE RANGE 

• -30 to -i-85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 
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10102B,F: -30 to +85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10102 



10102 




12 O I 

I 1— vp Ql 

I — i ^ Oe 

13 O ' 



VCCI =1,VcC2 = 16, Vee = 8 
POSITIVE LOGIC; HIGH LEVEL = "1' 



CIRCUIT SCHEMATIC 



10102 




All Rp = 50 kn 

•OR output transistor 4th gate only 



DIGITAL 1,000/10,000 SERIES ECL ■ 10102 



ELECTRICAL CHARACTERISTICS 


ratures). 




STest 
Temperature 
-30°C 
+25° C 
+8B°C 


TEST VOLTAGE VALUES 




1 


( at Listed Voltages and Ambient Tempe 


(Volts) 


(VccI 
Gnd 


ViH max 


V|L min 


V|HA min 


VILA max 


vee 




-0.890 


-1.890 


-1.206 


-1 .600 


-5.2 




-0.810 


-1 .850 


-1.105 


-1.475 


-5.2 




-0.700 


-1 .826 


-1 .035 J 


-1.440 


-6.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


10102 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30" C 


+25° C 


+8E 


°C 


Unit 


V|H max 


V|L min 


V|HA min 


Vila max 


Vee 


Min 


Max 


Min 


Typ 


.Max 


Min 


Max 


Power Supply Drain Current 


lE 


8 


- 


- , 


- 


20 


26 


- 


- 


mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


linH 


12 


- 


- 


- 


- 


266 


- 


- 


(lAdc 


12 


- 


- 


- 


8 


1.16 


linL 


12 


- 


- 


0.6 


- 


- 


- 


- 


jiAdc 


- 


12 


- 


- 


8 


1,16 


Logic "1" Output Voltage 


VOH 


9 


-1 .080 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


12 


- 


- 


- 


8 


1,16 






9 


-1 


060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 




13 


- 


- 


- 


1 








15 


-1 


060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 




- 


12 


- 


- 


i 








16 


-1 


060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 




- 


13 


- 


- 


T 




Logic "0" Output Voltage 


Vol 


9 


-1 


890 


-1.676 


-1.850 


- 


-1.650 


-1.826 


-1.615 


Vdc 


- 


12 


- 


- 


8 


1,16 






9 


-1 


890 


-1 .675 


-1 .860 


- 


-1 .660 


-1 .825 


-1.615 


1 


- 


13 


- 


- 


1 








15 


-1 


890 


-1.676 


-1.860 


- 


-1 .660 


-1.826 


-1.616 


i 


12 


- 


- 


- 


i 








16 


-1 


890 


-1 .675 


-1 .850 


- 


-1.650 


-1 .826 


-1.616 


T 


13 


_ 


- 


_ 


T 




Logic "1" Threshold Voltage 


VOHA 


9 


-1 


080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


12 


- 


8 


1,16 






9 


-1 


080 


- 


-0.980 


- 


- 


-0.910 


- 




- 


- 


13 


- 


1 








15 


-1 


080 


- 


-0.980 


- 


- 


-0.910 


- 




- 


- 


- 


12 


i 








16 


-1 


080 




-0.980 


- 


- 


-0.910 


- 




- 


- 


- 


13 


T 




Logic "0" Threshold Voltage 


Vqla 


g 


- 


-1 .666 


- 


- 


-1.630 


- 


-1 .696 


Vdc 


- 


- 


- 


12 


8 


1,16 






9 


_ 


-1 .655 


- 


- 


-1 .630 


- 


-1.596 


1 


- 


_ 


_ 


13 










16 


- 


-1 .655 


- 


- 


-1.630 


- 


-1 .596 


i 


- 


- 


12 


- 










15 


- 


-1.665 


- 


- 


-1.630 


- 


-1.596 


T 


- 


- 


13 


- 






Switching Times' 


























Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


(50-ohnn load) 


































Propagation Delay 


<12+ 15- 


16 


1.0 


3.1 


1.0 


2.0 


2.9 


1.0 


3.3 


ns 


- 


- 


12 


15 


8 


1,16 




'12-15+ 


15 




























- 


- 






16 












t12+9+ 
'12-9- 


g 

9 






' 




' 










'' 


' 






~ 


~ 






9 

9 










Rise Time 120% to 80%) 


'15+ 
'9+ 


16 
9 


1.1 
1 


3.6 


1.1 






3.3 


1.1 


3.7 






_ 


_ 






15 
9 










Fall Time (20% to 90%) 


'16- 
'9- 


16 
9 


1 


' 


1 




[ 




j 




f 


- 


: 


" 


15 
9 




' 



•Unused outputs connected to a 50-ohm resistor to grou#id. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10102 




O — I TPOUT 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



VlN \j 


r- 50% -J 






+1.11 V 
+0.31V 


I 




1 


80% 
— 50% 
^ 20% 


1 

4- 


t 
1 

1— 

1 

1 


Vqut 

OR 

Vqut 

NOR 


— |t + 


\^ 


— -It+ 


■it— 80% 

- 50% 
20% 






^, 1 



NOTES; 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test tabie, after thermal 
equilibrium has been established. The circuit is In a test socket 
or mounted on a printed circuit board and transverse air flow/ 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 3 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^ to input pin and TPo^t t° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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TRIPLE 2-3-2 OR/NOR GATE 



DESCRIPTION 

The 10105 package contains one 3 input OR/NOR gate, 
and two 2 input OR/NOR gates. The 10105 is optimized 
for high performance logic applications. Each gate has an 
excellent speed power product of 50 picojoules. All inputs 
are terminated with a 50 kJ2 resistor to Vee which 
eliminates the need to tie unused inputs low. The high 
impedance inputs and high output fanout is ideal for a 
transmission line environment. This gate meets the ECL 
10,000 Series standard voltage, current, and rise and fall 
time specifications. 



Complementary outputs make the 10105 particularly 
useful for differential line driving. 



FEATURES 

• FAST PROPAGATION DELAY = 2.0 ns TYP 



• POWER DISSIPATION = 75 mW/PACKAGE TYP 
(NO LOAD) 



• VERY HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 ALINES 



• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 



HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 



• COMPLEMENTARY OR/NOR OUTPUTS 



• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 
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10105B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10105 



10105 



TX 



IIX 



^X 



VCCI =1. Vcc2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



CIRCUIT SCHEMATIC 



10105 



GATE ( 3 ptf IC I 




"i 




All Rp = 50 kO 

*3rd input on one gate only. 



DIGITAL 1,000/10,000 SERIES ECL ■ 10105 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 




~1 


( at Listed Voltages and Ambient Temperatures). T.mpo«L7.' 


(Volt!) 


(VccI 
Gnil 


VlHtnax 


V|L mIn 


ViHA min 


Vila max 


vee 


-30° C 


-0.890 


-1,890 


-1.205 


-1.500 


-5.2 


+25° C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


+86° C 


-0.700 


-1 .825 


-1 .035 


-1 .440 


-5.2 


Chiracurlttic 


Symbol 


Pin 
Urxler 
Te« 


1010S Tnt Limits 


TEST VOLTACE APPLIED TO PINS LISTED BELOW: 


-30° C 


+2B°C 


+85° 


Unit 


V|H max 


V|L min 


V|HA min 


Vila max 


Vee 


MIn 


Max 


.MIn 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


15 


21 


- 




mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


linH 


4 


- 


- 


- 


- 


265 


- 


- 


»iAdc 


4 


- 


- 


- 


8 


1,18 


llnL 


4 


- 


- 


0.5 


- 


- 


- 


- 


»iAdc 


- 


4 


- 


- 


6 


1,16 


LOflic "1" Output Voltage 


VOH 


3 

2 


-1.060 
-t.060 


-0.890 
-0.890 


-0.960 
-0.960 


~ 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 


4 


- 


"" 


8 
8 


1,16 
1,16 


Logic "0" Output Voltage 


Vol 


3 
2 


-1 .890 
-1.890 


-1.675 
-1 .675 


-1.8B0 
-1 .860 


- 


-1.660 
-1.650 


-1.82B 
-1 .825 


-1.616 
-1.615 


Vdc 
Vdc 


4 


4 


- 


- 


8 
8 


1,16 
1.16 


Logic "1" Threshold Voltage 


VOHA 


3 
2 


-1 .080 
-1 .080 


- 


-0.980 
-0.980 


- 


- 


-0.910 
-0.910 


- 


Vdc 
Vdc 


- 


- 


4 


4 


8 
8 


1,16 
1,16 


Logic "0" Threshold Voltage 


VOLA 


3 
2 


- 


-1 .655 
-1 .655 


- 


- 


-1.630 
-1.630 


- 


-1 .595 
-1.595 


Vdc 
Vdc 


- 


- 


4 


4 


8 

a 


*1,16 
1,16 


Switching Times* 

(50-ohm load) 
Propagation Oelsv 

Ris8Time(20%to80%) 
Fall Time 120% to 80%) 


14+3- 
14-3+ 
14+2+ 
'4-2- 
13+ 
•2+ 
13- 
12- 


3 
3 
2 
2 
3 
2 
3 
2 


1.0 
1.1 


3.1 

) 

3.6 


1.0 
1.1 

1 




2.9 

1 

3.3 


1.0 

f 
1.1 

1 


3.3 

I 

3.7 

1 




- 


- 


Pulsa In 


Pulsa Out 


-3.2 V 


+2.0 V 


2 







4 


3 
3 
6 
6 
3 
6 
3 
6 


8 


1,16 



'Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10105 



®- 



PULSE ■^'"IN 

GENERATOR 




INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 





V|N \ / 
J^50% -^ 


Ut-H Ut++^| 
1 1 


1 i\-^" 1 -iH 


1 —^,-1^- ] — -it+i^- 


! i-J^8o% 1 -Vi 

VOUT U/Lsox 1 \4 


l^t 1 1—. + -^ 



I 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm Is maintained. Voltage levels will 
shift approximately 3 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of SO-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjp to input pin and TPgut ^° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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TRIPLE 4-3-3 NOR GATE 



10ia6B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 



10106 



DESCRIPTION 

The 10106 package contains one 4 input NOR gate and two 
3 input NOR gates. The 10106 is optimized for high 
performance logic applications. The gate has an excellent 
speed power product of 50 picojoules. All inputs are 
terminated with a SO kO, resistor to Vee which eliminates 
the need to tie unused inputs low. The high impedance 
inputs and high output fanout is ideal for a transmission 
line environment. This gate meets the ECL 10,000 Series 
standard voltage, current and rise and fall time 
specifications. 



FEATURES 

• FAST PROPAGATION DELAY = 2.0 ns TYP 

• LOW POWER DISSIPATION = 75 mW/PACKAGE TYP 
(NO LOAD) 

• VERY HIGH FANOUT CAPABILITY 
- CAN DRIVE 50 ^ LINES 

• HIGH Z INPUTS - INTERNAL 50 kfl PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



LOGIC DIAGRAM 



10106 




Vcci =1-Vcc2 = 16, Vee=8 
POSITIVE LOGIC: HIGH LEVEL = 
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CIRCUIT SCHEMATIC 



10106 



Vcc2 16 

Q 






_- 2 



2 ■ 



GATE ( 3IW IC I 



'^"TiC rT~K, r~r^x rT~N 



Rp> 



Vcci 1 

p 



All Rp = 50 kn. 

'4th input on one gate only. 



TEMPERATURE RANGE 

• -30 to -i-85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



DIGITAL 1,000/10,000 SERIES ECL ■ 10106 



ELECTRICAL CHARACTERISTICS 


ratures). 






eTett 
Temperature 
-30° C 
+Z6°C 
+86° C 


TEST VOLTAGE VALUES 


ivcct 

and 


( at Listed Voltages and Ambient Tempe 


(Voltf) . 


V|H max- 


V|L min 


V|HA min 


Vila max 


Vee 




-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




-0.700 


-1 .825 


-1 .035 


-1.440 


-5.2 


Characterlttic Symbol 


Pin 
Under 
Te« 


10106 T«t Limit! 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+26° C 


+8B°C 


Unit 


VlHmax 


V|L min 


ViHA min 


Vila max 


Vee 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Drain Current Ig 


8 


- 


_ 


- 


IS 


21 


- ^ 


- 


mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current IjnH 
hnL 


4 

4 


- 


- 


0.5 


- 


265 


^ 


_ 


(lAdc 
KAdc 


4 


4 


_ 


- 


8 
8 


1.16 
1,16 ' 


Logic "1 " Output Voltage Vqh 


3 
2 


-1.060 
-1.060 


-0.890 
-0,890 


-0.960 
-0.960 


: 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdo 


" 


4 
9 


: 


: 


8 


1,16 


Logic "0" Output Voitags Vql 


3 
2 


-1.890 
-1.890 


-1 .675 
-1.676 


-1.850 
-1.850 


- 


-1.650 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 


4 

9 


- 


- 


- 


8 


1,16 


Logic "1 " Threshold Voltage Vqh A 


3 
2 


-1.080 
-1.080 


- 


-0.980 
-0.980 


- 


- 


-0.910 
-0.910 


- 


Vdc 


- 


- 


- 


4 
9 


S 


1,16 


Logic "0" Threshold Voltage Vqla 


3 
2 


- 


-1.6B5 
-1 .656 


: 


: 


-1.630 
-1.630 


- 


-1.595 
-1.595 


Vdo 


: 


: 


4 
9 


- 


8 


1,16 


Switching Times • 

(60-ohm load) 
Propagation Delay t4+ 3- 
t4-3+ 
Rise Time (20% to 80%) t3+ 
Fall Time (20% to 80%) t3_ 


3 

1 


1.0 
1.0 

1.1 
1.1 


3.1 
3.1 
3.6 
3.6 


1.0 
1.0 
1.1 
1.1 


2.0 


2.9 
2.9 
3.3 
3.3 


1.0 
1.0 

1.1 
1.1 


3.3 
3.3 
3.7 
3.7 


ns 


- 




PuiM In 


Puiw Out 


-3.2 V 


+2.0 V 


4 


3 


8 


1,16 



'Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10106 




PULSE GENERATOR 



I TPouT 



I I 



INPUT PULSE 

t+ = t- = 2.0 + 0.2 ns 

(20% to 80%) 




I 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is In a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 3 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPout ^° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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TRIPLE EXCLUSIVE 
OR/NOR GATE 



DESCRIPTION 

The 10107 is a triple high speed 2-input Exclusive 
OR/Exclusive NOR gate. The 10107 is optimized for high 
speed comparator and parity functions, and has an excel- 
lent speed power product for this function. All inputs are 
terminated with a 50 kJ2 resistor to Vee which eliminates 
the need to tie unused inputs low. The high impedance 
inputs and high output fanout are ideal for a transmission 
line environment. The 10107 contains a temperature 
tracking internSI bias which insures that the threshold point 
remains in the center of the transition region over tempera- 
ture. The 10107 has complementary outputs. 



10107B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 



10107 



FEATURES 

• FAST PROPAGATION DELAY 

- 2.0 ns TYP (INPUTS 4, 9, 14) 
-2.8 ns TYP (INPUTS 5, 7, 15) 

• LOW POWER DISSIPATION = 115 mW/PACKAGE TYP 
(NO LOAD) 

• VERY HIGH FANOUT CAPABILITY 

- CAN DRIVE SIX 50 D. LINES 

• HIGH Z INPUTS - INTERNAL 50 k^ PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• COMPLEMENTARY OR/NOR OUTPUTS 

• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 



LOGIC DIAGRAM 



10107 



Ctis: 



1iCt=^"^ 



1D=s: 



VCCI =1,Vcc2 = 16,Vee=8 
POSITIVE LOGIC: HIGH LEVEL = 'V 



TEMPERATURE RANGE 

• -30 to -f-85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 
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CIRCUIT SCHEMATIC 



10107 



^ 



-W- 




DIGITAL 1,000/10,000 SERIES ECL ■ 10107 



ELECTRICAL CHARACTERISTICS 




©Test 
Temperature 
-30° C 
+25° C 
+85° C 


TEST VOLTAGE VALUES 




1 




(Volts) 


Gnd 


(at Listed Voltages and Ambient Temperatures). 


V|H max 


ViLmin 


VIHA min 


Vila max 


vee 




-0,890 


-1,890 


-1,206 


-1,500 


-5,2 




-0,810 


-1,850 


-1,105 


-1,476 


-5,2 




-0,700 


-1,826 


-1,035 


-1,440 


-5.2 


( 


Pin 
Under 
Test 


10107 Test Lim 


its 






TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


Characterjstju 


Symbol 


-30' C 


+26° C 


+85° C 


V|H max 


ViLmin 


V|HA min 


Vila max 




IVIln 


Max 


Min 


Max 


Min 


Max 


Unit 


Vee 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


28 


- 


- 


mAdc 


All Inputs 


- 


- 


- 


8 


1 


16 


linH 


4,9,14 


- 


- 


- 


266 


- 


- 


;uAdc 




- 


- 


- 


8 


1,16 






6,7,15 


- 


- 


- 


220 


- 


- 


jiAdc 




- 


- 


_ 


8 


1,16 


linL 




- 


- 


0,5 


- 


- 


- 


AlAdc 






- 


- 


8 


1,16 


Logic "1" Output Voltage 


VOH 


2 


-1.060 


-0.890 


-0.960 


-0,810 


-0,890 


-0,700 


Vdc 


4,5 


- 


- 


- 


a 


1,16 






2 


-1.060 


-0.890 


-0,960 


-0,810 


-0,890 


-0,700 


1 




4,5 


- 


_ 










3 


-1.060 


-0.890 


-0.960 


-0,810 


-0,890 


-0.700 


1 




5 


- 


- 










3 


-1.060 


-0.890 


-0,960 


-0,810 


-0,890 


-0,700 






4 


_ 


_ 






Logic "0" Output Voltage 


Vol 


2 


-1.890 


-1.676 


-1,860 


-1,600 


-1,825 


-1,615 


Vdc 




6 


- 


- 


8 


1,16 






2 


-1.890 


-1,675 


-1,850 


-1,660 


-1,825 


-1,615 


1 




4 


_ 


- 










3 


-1.890 


-1,675 


-1,850 


-1,660 


-1,826 


-1.615 


i 


4,5 


- 


- 


- 




• 






3 


-1.890 


-1,675 


-1,860 


-1,650 


-1,825 


-1,615 




- 


4,5 


_ 


_ 






Logic "1" Threshold Voltage 


vqha 


2 


-1.080 


- 


-0,980 


- 


-0,910 


- 


Vdc 


6 


- 


4 


- 


8 


1,16 






2 


-1.080 


- 


-0,980 


- 


-0,910 


- , 




- 


- 


- 


4 










3 


-1.080 


- 


-0,980 


- 


-0,910 


- 




- 


- 


4 


- 


1 








3 


-1.080 


- 


-0,980 


- 


-0,910 


- 




- 


- 


5 


- 






Logic "0" Threshold Voltage 


VOLA 


2 


- 


-1,655 


- 


-1,630 


- 


-1.696 


Vdc 


- 


- 


4 


- 


8 


1,16 






2 


- 


-1,656 


- 


-1,630 


- 


-1,696 




- 


- 


6 


- 










3 


- 


-1,656 


- 


-1,830 


- 


-1.595 




6 


- 


4 


- 










3 


- 


-1,655 


- 


-1,630 


- 


-1,595 




- 


- 


- 


4 






Switching Timest 
(SO-ohm loadl 










Min 


Typ 


Max 






Unit 


+1.1 V 




Puls« In 


Pulfs Out 


-3.2 V 


+2.0 V 




















Propagation Delay 


t++ 


Inputs 


1.0 


3,8 


1,1 


2,0 


3,7 


1,1 


4,0 


ns 


5.7,15 


- 


Input 


Corresponding 


8 


1,16 




t+- 


4,9,or 14 






























1 


- 


4,9, or 


Ex-OR/Ex-NOR 














to either 
































i 




14 


Outpuu 














Output 


















































t++ 


Inputs 














2.8 


















4,9,14 


- 


Input 


Corresponding 












t+- 


5,7, or 15 


















' 
















- 


6,7, or 


Ex-OR/Ex-NOR 










Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


t+ 


to either 
Output 


1 

1 


1 
1 


3 
3 


< 

i 
5 






1 

2.6 
2,6 


3,6 
3,5 






3 
3 


8 
8 






4,9,14 
4,9,14 


- 


15 

Any Input 
Any Input 


Outputs 

Corresponding 

Ex-OR/Ex-NOR 

Outputs 




f 



* Int^ividually test each input applying V|n or V||_ to input under test. 
* *Any Output 
t Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10107 



PULSE GENERATOR 




SIXzp 



I . I 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



V|N \ 

-Jt- 60% 


_/ 


1 -- H 
1 


1 / 


1 -\^ »'"' 

Vqut \. 

OB tir ^'^ 

1 1 -V ^» 


1 — >lt+l^ 




1 1 -jf— 80% 

Vqut 1 Lj£ 50% 

NOR y 

1 ^^» 


1 \ 

1— . — 1 


f^-t-+^ 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flovy 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPqu^ to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 
Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 
All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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sigiiDtics 



DUAL 4-5 INPUT 
OR/NOR GATE 



10109B,F:-30to+85''C 

DIGITAL 10,000 SERIES ECL 



10109 



DESCRIPTION 

The 10109 is a high speed 4-input OR/NOR and 5-input 
OR/NOR dual gate. All inputs are terminated with a 50 kSl 
resistor to Vee which eliminates the need to tie unused 
inputs low. The gate has an excellent speed-power product 
of 50 picojoules. The 10109 is optimized for high perform- 
ance logic applications. The 10109 has complementary 
outputs. 



FEATURES 

• FAST PROPAGATION DELAY = 2.0 ns TYP 

• LOW POWER DISSIPATION = 50 mW/PACKAGE TYP 
(NO LOAD) 

• HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 KLINES 

• HIGH Z INPUTS - INTERNAL 50 k^ PULLDOWNS 

• HIGH IMMUNITY FROM, POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• COMPLEMENTARY OR/NOR OUTPUTS 

• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 



LOGIC DIAGRAM 



CIRCUIT SCHEMATIC 



10109 



m 



§IX=:§; 



Vcci = 1, Vcc2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 
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10109 



?=?=? 



ie Vcc2 
O 



8 Vee 
— O 



^ 



Vcci 
— O 1 



-OlB 



"*\_SSSS?i^' 



O 6 6 O 6 

8 9' 10 11 12 13 

Vee rNPUTS 



All Rp = 50 kn. 

*5th input on one gate only. 



DIGITAL 1,000/10,000 SERIES ECL ■ 10109 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 




1 


(at Listed Voltages and Ambient Temperatures). ®^"' 

Temperature 


(Voltl) 


IVccI 
Gnd 


VlHmax 


ViLmln 


ViHA mIn 


Vila max 


vee 


-30° C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


+2B°C 


-0,810 


-1.860 


-1.10B 


-1.475 


-5.2 


+85° C 


-0.700 


-1 .825 


-1.036 


-1.440 


-5.2 


Characteriltlc 


Symbol 


Pln 
Urtder 
Teit 


10109 TeM LImlu 


TEST VOLTAGE APPLIED TO PINS BELOW: 


-ao'c 


+25'' C 


+85° C 


Unit 


V|H max 


V|L min 


V|HA mln 


Vila max 


Vee 


MIX 


Max 


MIn 


Typ 


Max 


MIn 


Max 


Power Supply Drain Current 


le 


8 


- 


- 


- 


10 


14 


- 


- 


mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


linH 
linL 


4 
4 


~ 


_ 


0.5 


~ 


265 


~ 


_ 


(lAdc 
(lAdc 


4 


4 


_ 


_ 


8 
8 


1,16 
1,16 


High Output Voltage 


VOH 


2 
3 


-1 .060 
-1.080 


-0.890 
-0.890 


-0.960 
-0.960 


: 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdo 


■ 4 


4 


- 


- 


8 

8 


1,16 
1,16 


Low Output Voltage 


VOL 


2 
3 


-1.890 
-1.890 


-1.67B 
-1 .676 


-1.860 
-1.860 


- 


-1.660 
-1.660 


-1.82B 
-1 .825 


-1.616 
-1.615 


Vdc 
Vdc 


4 


4 


- 


- 


8^ 
8 


1,16 
1,16 


High Threshold Voltage 


VOHA 


2 
3 


-1 .080 
-1 .080 


- 


-0.980 
-0.980 


- 


- 


-0.910 
-0.910 


- 


Vdo 
Vdc 


- 


:. 


4 


4 


f 

( 
( 

f 




1,16 
1,16 


Low Threshold Voltage 


VOLA 


2 
3 


_ 


-1.66B 
-1.656 


- 


- 


-1.630 
-1.630 


_ 


-1 .89B 
-1.696 


Vdc 
Vdc 


. :. 


- 


4 


4 


2 V 


1,16 
1,16 


Switching Times " 

(60-ohm load! 
Propagation Delay 

Rise Time 120% to 80%) 
Fall Time I20%to80%l 


M+2+ 

14-2- 

'4+3- 

'4-3+ 

'2+ 

'3+ 

'2- 

•3- 


2 
2 
3 
3 
2 
3 
2 
3 




3.1 
3.6 








1.0 
1.1 


3.3 

3.7 
1 




- 


- 


Puin In 


Pulu Out 


-3. 


+2.0 V 


1 
1 



1 


1.0 

T 

1.1 


2 





2.9 

T 

3.3 

1 


1 


4 


2 
2 
3 
3 
2 
3 
2 
3 


8 


1,16 



'Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10109 




INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 




t— 1-+-^ 




NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test tabie, after thermal 
equilibrium has been established. The circuit Is In a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm Is maintained. Voltage levels will 
shift approximately 2 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^, to input pin and TPqut *° output pin. A 50-ohm 
termination to ground Is located In each scope Input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one Input or set of Input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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SignDtiES 



DUAL 3-INPUT 
3-OUTPUT OR GATE 



DESCRIPTION 

The 10110 is a dual high speed 3-input 3-output OR gate. 
The 10110 is designed to drive up to three transmission 
lines simultaneously. The multiple outputs of this device 
also allow the wire-"OR"-ing of several levels of gating for 
minimization of gate and package count. 



The ability to control three parallel lines from a single point 
makes the 10110 particularly useful in clock distribution 
applications where minimum clock skew is desired. 



FEATURES 

• FAST PROPAGATION DELAY = 2.4 ns TYP 
(ALL OUTPUTS LOADED) 



• POWER DISSIPATION = 150 mW/PACKAGE TYP 
(NO LOAD) 



• VERY HIGH FANOUT CAPABILITY 
- CAN DRIVE SIX 50 n LINES 



• HIGH Z INPUTS - INTERNAL 50 kO, PULLDOWNS 



• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 



• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 
5-38 



10110B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10110 



10110 



I— — 04 



Vcci =1,15,VcC2 = 16,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



CIRCUIT SCHEMATIC 



10110 






GATE ( 2 ptf IC 1 Vcc 2 16 



T<3 



>Rp ;;Rp ;;rp 

I ■ i 



All Rp = 50 kfi. 

•Vcci ^°' other gate is pin 7. 



VcCl*t5 




DIGITAL 1,000/10,000 SERIES ECL ■ 10110 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 




1 


(At Listed Voltages and Ambient Temperatures). Tempe«L'« 


(Voitt) 


(Vcc) 
Gnd 


VlH max 


V|L min 


V|HA min 


Vila max 


vee 


-30° C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


+2B°C 


-0.810 


-1 .850 


-1.105 


-1 .475 


-6.2 


+85° C 


-0.700 


-1.825 


-1.035 


-1.440 


-6.2 


Charactsristjc 


Symbol 


Pln 
Under 
Test 


101 10 Test Limits 


Unit 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30' C 


+2B°C 


+8B°C 


VlHmax 


V|L mIn 


ViHA min 


Vila max 


Vee 


MIn ■ 


Max 


MIn 


Typ 


MaK 


MIn 


Max 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


- 


38 


- 


- 


mAdc 


- 


- 


- 


- 


8 


1,15,16 


Input Current 


linH 


5,6,7 


- 


- 


- 


- 


435 


- 


- 


(lAdc 


• 


- 


- 


- 


8 


1,15,16 


linL 


5,6,7 


- 


- 


0.5 


- 


- 


- 


- 


uAdc 


- 




- 


- 


8 


1,15,16 


Logic "1 " Output Voltage 


VOH 


2 
3 

4 


-1.060 
-1.060 
-1.060 


-0.890 
-0.890 
-0.890 


-0.960 
-0.960 
-0.960 


- 


-0.810 
-0.810 
-0.810 


-0.890 
-0.890 
-0.890 


-0.700 
-0.700 
-0.700 


Vdc 
Vdc 
Vdc 


5 
6 
7 


- 


- 


- 


8 
8 
8 


1,15,16 
1,15,16 
1,15,16 


Logic "0" Output Voltage 


VOL 


2 
3 
4 


-1 .890 
-1 .890 
-1.890 


-1 .675 
-1 .676 
-1 .675 


-1.850 
-1.860 
-1.850 


- 


-1.660 
-1.650 
-1.650 


-1 .825 
-1 .826 
-1 .825 


-1.615 
-1 .61 5 
-1.616 


Vdc 
Vdc 
Vdc 


- 


5 
6 
7 


^ ~ 


- 


8 
8 
8 


1,15,16 
1,15,16 
1,15,16 


Logic "1" Threshold Voltage 


VOHA 


2 
3 

4 


-1.080 
-1 ,080 
-1.080 


- 


-0.980 
-0.980 
-0.980 


- 


- 


-0.910 
-0.910 
-0.910 


- 


Vdc 
Vdc 
Vdc 


- 


- 


S 
6 

7 


- 


8 
8 
8 


1,15,16 
1,15,16 
1,16,16 


Logic "0" Threshold Voltage 


VOLA 


2 
3 

4 


- 


-1.656 
-1 .655 
-1.655 


- 


- 


-1.630 
-1.630 
-1.630 


- 


-1.595 
-1 .595 
-1 .595 


Vdc 
Vdc 
Vdc 


- 


- 


- 


5 
6 

7 


8 
8 
S 


1,16,16 
1,15,16 
1,16,16' 


Switching Times " 

(50-ohm load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


'5+2+ 

15-2- 

<6+3+ 

<5-3- 

t5+4+ 

15-4- 

<2+ 

•3+ 

t4+ 

12- 

13- 

14- 


2 
2 
3 
3 
4 
4 
2 
3 
4 
2 
3 
4 


















- 


~ 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


1 
1 


4 



1 


3 


5 


1 
1 


4 

1 


2 
2 


4 
2 


3 

1 


5 


1 
1 


5 

2 

1 


3.8 


" 


5 


2 
2 
3 
3 
4 
4 
2 
3 
4 
2 
3 
4 


B 


1.15.16 



* Individually test each input using the pin connections shown. 
'•Unused outputs connected to a 50-ohm resistor to ground. 

SWITCHIIMG TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10110 



TP|N 
PULSE 

GENERATOR 



y 25.F J VfJ M 

T r~ 1 T 

,i. -}— r->— l- J- 



^ 



> 



-I- ,4 



-, I 



6 - 

Vee - -3 2Vdc 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 





NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is In a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^, to input pin and TPqu^ t° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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DUAL 3-INPUT 
30UTPUT NOR GATE 



DESCRIPTION 

The 1011 1 is a dual high speed 3-input 3-output NOR gate. 
The 10111 is designed to drive up to three transmission 
lines simultaneously. The multiple outputs of this device 
also allow the wire-"OR"-ing of several levels of gating for 
minimization of gate and package count. 

The ability to control three parallel lines from a single point 
makes the 10111 particularly useful in clock distribution 
applications where minimum clock skew is desired. 

FEATURES 

• FAST PROPAGATION DELAY = 2.4 ns TYP 
(ALL OUTPUTS LOADED) 

• POWER DISSIPATION = 150 mW/PACKAGE TYP 
(NO LOAD) 

• VERY HIGH FANOUT CAPABILITY 
- CAN DRIVE SIX 50 Q, LINES 

• HIGH Z INPUTS - INTERNAL 50 kS2 PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 



10111B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10111 



10111 



ky— 



^t^ 



Vcci =1,15, VcC2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



CIRCUIT SCHEMATIC 



10111 



TO OTHER GATE 



VcC2 
16 O- 



i 



> Rp 



^ ^ p^ 




'Vcci ^°^ other gate is pin 1. Ali Rp = 50 l<fl- 
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DIGITAL 1,000/10,000 SERIES EdL > 10111 



ELECTRICAL CHARACTERISTICS 


'aturc 


w). 






OTMt 
Temperature 
-30*C 
+26° C 
+85° C 


TEST VOLTAGE VALUES 




-1 


(at Listed Voltages and Ambient Tempei 


(Voltll 


(VccI 
and 


VlHmax 


V|L min 


V|HA min 


Vila max 


VEE 




-0.890 


-1.890 


-1.205 


-1.600 


-5.2 




-0.810 


-1.860 


-1.106 


-1 .476 


-6.2 




-0.700 


-1.82B 


-1 .036 


-1,440 


-5.2 


Charactwiitio 


Symbol 


Pln 
Under 
Ten 


10111 TM LImIn 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+2B"C 


+86° C 


Unit 


V|H max 


V|L min 


ViHA min 


Vila max 


vee 


MIn 


Max 


MIn 


Typ 


Max 


MIn 


Mtx 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


- 


38 


- 


- 


mAdc 


- 


- 


- 


- 


8 


1,15,16 




linH 


5.6.7 


- 


■ - 


- 


- 


435 


- 


- 


fiAdc 




- 


- 


- 


8 


1.15,16 


linL 




- 


- 


0.6 


- 


- 




- 


wAdc 


- 


* 


- ■ 


- 






Logic "1" Output Voltage 


VOH 


2 


-1.060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


- 


6 


- 


- 


8 


1,15,16 






3 


-1.060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-O.700 


Vdc 


- 


6 


- 


- 


8 


1,15,16 






4 


-1.060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


- 


7 


- 


- 


8 


1,15,16 


Lojic "0" Output Voltaoe 


Vol 


2 


-1 .890 


-1.675 


-1.860 


- 


-1.860 


-1 .825 


-1.615 


Vdc 


6 


- 


- 


- 


8 


1,15,16 






3 


-1.890 


-1.676 


-1.850 


- 


-1.660 


-1.825 


-1.61B 


Vdc 


6 


- 


_ 


- 


8 


1,15.16 






, 4 


-1 .890 


-1.676 


-1.860 


_ 


-1.660 


-1 .826 


-1.616 


Vdc 


7 


- 


- 


_ 


8 


1,15,16 


Logic"!" Threshold Voltage 


VOHA 


2 


-1 .080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


- 


5 


8 


1,16,16 






3 


-1.080 


- 


-0.980 


- 


- 


-0,910 


- 


Vdc 


- 


- 


- 


6 


8 


1,15,16 






4 


-1.080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


- 


7 


8 


1,15,16 


Logic "0" Threshold Voltage 


VOLA 


2 


- 


-1 .656 


- 


- 


-1.630 


- 


-1 .695 


Vdc 


- 


- 


5 


- 


8 


1,15,16 






3 


- 


-1.666 


- 


■ - 


-1.630 


- 


-1 .696 


Vdc 


- 


- 


6 


- 


8 


1,15.16 






4 


- 


-1 .656 


- 


- 


-1.630 


- 


-1 .595 


Vdc 


- 


_ 


7 


- 


8 


1,16,16 


Switching Times •' 
(50-ohm load) 


























PulM In 


Pulse Out 


-3.2 V 


+2.0 V 










Propagation Delay 


'5+2- 


2 


1.4 


3.6 


1.4 


2.4 


3.6 


1.5 


3,8 


ns 


- 


- 


6 


2 


a 


1,16,16 




<5-2+ 


2 


































- 


- 






2 












<6+3- 


3 


































- 


- 






3 












'6-3+ 


3 


































- 


- 






3 












tB+4- 
'6-4+ 


4 
4 














■ 








1' 


" 






~ 


: 






4 

4 










Rise Time 120% to 80%l 


'2+ 


2 


1.0 






1.1 


2.2 


3.5 


1.2 


3.8 






- 


- 






2 












'3+ 


3 


































- 


- 






3 












'4+ 


4 


































- 


- 






4 










. Fall Time (20% to 80%) 


'2- 


2 


































- 


- 






2 












'3- 
'4- 


3 
4 


























" 




: 


: 


' 


3 
4 




1 



'Individually test each Input using the pin connections shown. 
"Unused outputs connected to a 50-ohm resistor to ground. 

SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10111 



Vcci-Vcc2 
V|N +2.0Vdc 





INPUT PULSE®- „ 
GENERATOR ^"^11 




INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 
(20% to 80%) 




NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown In the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 5 mV with an air flow of 200 lirlbar fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all Input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
Inch from TPjn to input pin and TPqlh to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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signDtics 



DUAL 3-INPUT 1 OR/2 
NOR OUTPUT GATE 



10112B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 



10112 



DESCRIPTION 

The 10112 is a dual high speed 3-input 1 OR/2 NOR 
output gate. The 10112 is designed to drive up to three 
transmission lines simultaneously. The multiple outputs of 
this device also allow the wire-"OR"-ing of several levels of 
gating for minimization of gate and package count. 
The ability to control three parallel lines from a single point 
makes the 10112 particularly useful in clock distribution 
applications where minimum clock skew is desired. The 
10112 is suitable for use in memory chip select decoding. 
The 10112 is particularly useful as a clock amplifier on a 
board using clock signals of both polarities. 

FEATURES 

• FAST PROPAGATION DELAY = 2.4 ns TYP 
(ALL OUTPUTS LOADED) 

• POWER DISSIPATION- 150 mW/PACKAGE TYP 
(NO LOAD) 

• VERY HIGH FANOUT CAPABILITY 
- CAN DRIVE SIX 50 n LINES 

• HIGH Z INPUTS - INTERNAL 50 kfl PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 

CIRCUIT SCHEMATIC 



LOGIC DIAGRAM 



10112 






Vcci =1,15,VcC2 = 16,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



Vcc2 
16 O— 



10112 



< 



Vee 

80- 



GATE (ZperlCI 
no 



S ~'^ ~^ 



Veer 

Ois 



^ 



^ 



All Rp = 50 kfi. I 

'^CCI ^°'' other gate Is pin 1. 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10112 



ELECTRICAL CHARACTERISTICS 




©Test 
Temperature 
-30° C 
+25° C 
+85° 


TEST CONDITIONS | 


(at Listed Voltages and Ambient Temperatures). 


TEST VOLTAGE VALUES (Volts) 




V|H max 


ViLmin 


ViHA min 


VILA max 




-0,890 


-1.890 


-1,206 


-1.600 






-0.810 


-1.860 


-1,105 


-1.475 






-0.700 


-1.825 


-1,036 


-1.440 




Characteristic 


Symbol 


Pin 
Under 
Test 


10112 Test Limits 


TEST VOLTAGE APPLIED TO PINS 
LISTED BELOtAI 


NOTES 

5 

S^" 


-so-c 


+25° C 


+85° C 


Unit 


MIn 


Max 


MIn 


Typ 


Max 


Min 


Max 


V|H max 


V|L min 


VlHAmin 


Vila max 


Power Supply Drain Current 


lE 


8 


- 


- 


- 


- 


38 


- 


- 


mAdc 


- 


- 


- 


- 


Input Current 


linH 


5 


- 


- 


- 


- 


420 


- 


- 


nAdc 


5 


- 


- 


- 




linL 


5 


- 


- 


0.5 


- 




- 


- 


;iAdc 


- 


5 


- 


- 


5 
5 


Logic "1" Output Voltage 


VOH 


2 


-1,060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-o.voo 


Vdc 


5 


- 


- 


- 






3 


-1 


060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-o.voo 


Vdc 


- 


6 


- 


- 


5 






4 


-1 


060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


- 


7 


- 


-— - 


- — 5- ■ -^- 


6 
5 


Logic "0" Output Voltage 


Vol 


2 


-1 


890 


-1.675 


-1.860 


- 


-1.660 


-1.825 


-1.615 


. Vdc 


- 


5 


- 






3 


-1 


890 


-1.675 


-1.850 


- 


-1.650 


-1.825 


-1.015 


Vdc 


6 


- 


- 


- 


5 






4 


-1 


890 


-1.676 


-1.860 


- 


-1.650 


-1.825 


-1.615 


Vdc 


7 


- 


- 


- 


5 

5 


Logic "1" Threshold Voltage 


vqha 


2 


-1 


080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


6 


- 






3 


-1 


080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


- 


6 


5 






4 


-1 


080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 




- 


- 




7 

5' " 


5 

5 


Logic "0" Threshold Voltage 


vqla 


2 




-1.665 


- 


- 


-1.650 


- 


-1.595 


Vdc 


- 


- 


- 






3 




-1.655 


- 


- 


-1.650 


- 


-1.695 


Vdc 


- 


- 


6 


- 


6 






4 


- 


-1.655 


- 


- 


-1.660 


- 


-1.095 


Vdc 


- 


- 


7 


- 


5 


Switching Times 
(BOohm load! 


























Pulse In 


Pulse Out 








Propagation Delay 


t5+2+ 


2 


- 


- 


1.4 


2.4 


3.5 


- 




ns 


- 


- 


5 


2 


2.6 




15-2- 


2 


- 


- 














- 


- 






- 


- 






2 








t5+i- 


3 


- 


- 














- 


- 






- 


- 






3 








15- 3+ 


3 


- 


- 














- 


- 






- 


- 






3 








15+4- 
15-4+ 


4 
4 


_ 


_ 










' 


- 


- 






~ 


~ 






4 
4 






Rise Time (20% to 80%l 


12+ 


2 


- 


- 


1.1 


2.2 


3.5 


- 


- 






- 


- 






2 








13+ 


3 


- 


- 














- 


- 






- 


- 






3 








14+ 


4 


- 


- 














- 


- 






- 


- 






4 






Fall Time (20% to 80%) 


12- 


2 


- 


- 














- 








- 


- 






2 








13- 
14- 


3 
4 


: 


: 














: 




' 


: 


: 


' 


3 
4 


'' 



SWITCHING TIME TEST CIRCUIT 



10112 



VCC1"VCC2 
+2.0Vdc 

Q 



1 

T Z5yF 

r — 



D.i^F j; 



INPUT I TPlN I 



H 

hr 



I 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



i.0.1, 



PROPAGATION DELAY 


WAVEFORMS @ 25°C 


V|N 


^50% 




J 


Ut — ^ 
1 


j^,++_H 

1 ^ 


VOUT 
OR 

Vqut 

NOR 


' -iU- 80% 

|J^20% 


1 — -ll-^ 
1 ^l-l— 


1 -H'-l— 


j 1 -Jf- 80% 

Ut.50% 


L^ 




t— . — 1 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermai 
equliibrium has been established. The circuit is in a test socl<et 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 
For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPo^t t° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 
Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 
All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
Pin 1 = Pin 15 = Pin 16 = Vqc = V, Pin 8 = Vge = -5.2 V. 
Pin 1 = Pin 15 = Pin 16 = Vqc = +2.0 V, Pin 8 = Vge = -3-2 V. 
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2. 



4. 



signDtiES 



QUAD EXCLUSIVE OR 
[WITH ENABLE) 



DESCRIPTION 

The 10113 is a four gate array designed to provide the 
positive logic Exclusive OR function in high performance 
applications. This device contains a temperature compen- 
sated internal bias which insures that the threshold point 
remains in the center of the transition region over tempera- 
ture. Input pulldown resistors eliminate the need to tie 
unused inputs to Vee. 



Open emitter outputs are provided to enable bussing of 
multiple outputs together. If the four outputs of the 10113 
are wire-ORed together the device performs a 4-bit compare 
function (outputs low for compare). 



The outputs are all gated by the enable input. If this enak 
input is high all outputs will be forced low. 



101 13B, F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



10113 



FEATURES 

• PERFORMS 4-BIT COMPARE FUNCTION (IF OUT- 
PUTS ARE WIRE- ORed TOGETHER) 

• HIGH FUNCTIONAL DENSITY - FOUR EXCLU- 
SIVE OR GATES/PACKAGE 

• FAST PROPAGATION DELAY FOR EXCLUSIVE OR: 
2.5 ns TYP 

• LOW POWER DISSIPATION: 165 mW/PACKAGE TYP 
(NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE FOUR 
50 12 LINES 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 

• OUTPUT ENABLE GATING MAKES POWERFUL 
LOGIC FUNCTION 



LOGIC DIAGRAM 



10113 



O— =D — "' 



SI^z^ 



"S=C^i:t3 



i:^=D 



VCCI =1,VcC2 = 16,Vee=8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



APPLICATIONS 

• QUAD EXCLUSIVE-OR 

(For parity, error correcting, and other logic functions). 

• FOUR-BIT COMPARATOR 

(For logic, test equipment, error detection applications). 

• GATED FOUR-BIT COMPARATOR 

(Enable input permits wire-ORing multiples of four bits) 



TRUTH TABLE 



E9 


IN 7 


IN 6 


OUTS 


L 


L 


L 


L 


L 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


H 





<t> 


L 



I = Don't Care. 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPES 

• B: 16-Pin Silicone DIP 

• F: 16-Pin CERDIP 
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DIGHAL 1,000/10,000 SERIES ECL ■ lOUS 



LtUIKIUAL UHAKACTERISTICS 




19 Test 
Temperature 
-30°C 
+2B°C 
+85° C 


TEST VOLTAGE VALUES . 


Gnd 




IVoItt) 


3t Listed Voltages and Ambient Temperatures). 


V|H max 


ViLmin 


VlHAmin 


Vila max 


Vee 




-0.890 


-1 .890 


-1.205 


-1 .500 


-6.2 




-0.810 


-rl .850 


-1.106 


-1.475 


-6.2 




-0.700 


-1 .826 


-1 .035 


-1 .440 


-6.2 


Characteristic 


Symbol 


Pin 
Under 
Tost 


10113 Tost Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW- 


-30° C 


+25°C 


+86° C 


Unit 


V|H max 


VlL mIn 


ViHA min 


Vila max 


vee 


MIn 


Max 


Min 


Max 


Min 


Max 


Power Supply Drtiin Current 
Input Current 


Ie 


8 


- 


- 


- 


40 


- 




mAdc 


- 


- 


- 


- 


8 


1,16 


linH 


6,7 
9 


- 


- 


- 


266 
720 


- 


- 


(lAdc 
nAdc 


6,7 
9 


- 


- 


- 


8 
8 


1,16 
1,16 


linL 




- 


- 


0.5 


- 


- 


- 


(jAdc 






- 


- 


8 


1,16 


Logic "1" Output: Voltage 


VOH 


3 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


6 

7 


- 


- 


- 


8 
8 


1,16 
1,16 


Logic "0" Output Voltage 


Vol 


3 
3 


-1 .890 
-1 .890 


-1 .676 
-1 .675 


-1 .860 
-1.850 


-1.650 
-1.650 


-1.825 
-1.825 


-1.616 
-1.615 


Vdc 
Vdc 


6,7 


- 


- 


- 


8 
8 


1,16 
1,16 


Logic "1" Threshold Voltage 


VOHA 


3 
3 


-1 .080 
-1.080 


- 


-0.980 
-0.980 


- 


-0.910 
-0.910 


" 


Vdc 
Vdc 


- 


- 


6 
7 


- 


8 
8 


1,16 
1,16 


Logic "0" Threshold Voltage 


vola 


3 
3 


- 


-1 .666 
-1 .655 


- 


-1 .630 
-1.630 


- 


-1.595 
-1 .695 


Vdc 
Vdc 


7 


- 


6 


6 


8 
8 


1,16 
1.16 


Switching Times^ 
(50 n load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


t-+ 


3 






MIn 


Typ 


Max 






Unit 


+1.11 V 


- 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 




2.5 

1 




i 


7 
7 


6 


3 


8 


1,16 


7 


2,3,14,15 








2.7 
2.7 
2.6 
2.5 








1 


4,7,11,13 


- 


9 

Any Input 
Any Input 


2,3,14,15 







Individually tes 
Any Output 



ich input applyino Vjh or Vil to Input u 
nnected to a 60-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10113 



(^ 




VpE - -3.2 Vdc 



INPUT PULSE 

t+ = t- = 2.0 + 0.2 ns 

(20% to 80%) 





1011 


3 




V|N \ 


+1.11 V 




^t-H 

1 


++_H 


VoUT 
OR 

VoUT 
NOR 


^80% 

|^^o% 


l-/~80% 
-^20% 


'.-. 


... 

^. 1 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a linear printed circuit board and transverse air 
flow greater than 500 fpm is maintained. Voltage levels will shift 
approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, ail input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjf, to input pin and TPput to output pin. A SOrOhm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 
Test procedures are shown for only one input or set of Input 
conditions. Other inputs are tested in the same manner. 
Ail voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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3. 



signDtiES 



QUAD DIFFERENTIAL LINE RECEIVER 



DESCRIPTION 

The 10115 is a quad differential amplifier designed for use 
in sensing differential signals over long lines. The base bias 
supply (Vbb) is made available at pin 9 to make the device 
useful as a Schmitt trigger, or in other applications where a 
stable reference voltage is necessary. 



Active current sources provide the 10115 with excellent 
common mode noise rejection. If any amplifier in a package 
is not used, one input must be connected to VgB (p'm 9) to 
prevent upsetting the current source bias network. 



10115 



10115B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

FEATURES 

• GOOD COMMON MODE NOISE REJECTION 

• FAST PROPAGATION DELAY = 2.0 ns TYP 

• LOW POWER DISSIPATION = 100 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 J2 LINES 

• HIGH SYSTEM DENSITY - FOUR RECEIVERS PER 
PACKAGE 

• VERY HIGH INPUT Z - NO 50 K PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V +5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 

• Vbb VOLTAGE AVAILABLE ON PIN 9 

TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



LOGIC DIAGRAM 








40— 

eO— 




1 

-0 
-0 


0115 

>- 


02 

03 


loO 




-0 
-0 




Oil 

Ol6 

Vbb_ 

09 


VCCI = 1, VcC2 = 


16, 


Vee = 8 




POSITIVE LOGIC 


HIGH LEVEL = ' 


1" 



PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



CIRCUIT SCHEMATIC 



10115 


vc 


CI Vccj 

> 


16 

> 




rh 


: 




^ 




,i 




1 


^-0 9Vbb 




n 




> 


} 


r 






J 


> — 


< 






< 


1 


I 1 

> c 

2 Ve 


8 


AMPLIFIER REFERENCE 
MperlC) llparlCl 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10115 



ELECTRICAL CHARACTERISTICS 




©Test 
Temperature 
-30° C 
+25° C 
+86° C 


TEST VOLTAGE VALUES 


(Vcc) 
Gnd 


(at Listed Voltages and Ambient Temperatures). 


V|H max 


ViLmin 


ViHA min 


Vila max 


Vbb 


vee 


-0.890 


-1.890 


-1.205 


-1.500 


From 


-5.2 




-0.810 


-1.860 


-1.105 


-1.475 


Pin 


-5.2 




-0.700 


-1.826 


-1.036 


-1.440 


9 


-5.2 


Characteristic 


Symbol 


Pln 
Under 
Test 


10115 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW; 




-30° C 


+25°C 


+85° C 


Unit 


V|H max 


V|L min 


V|HA min 


Vila max 


Vbb 


Vee 


MIn 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


IE 


8 


- 


_ 


- 


26 


- 


- 


mAdc 


_ 


4,7,10,13 


- 


_ 


5,6,11,12 


8 


1,16 


Input Current 


linH 


4 


- 


- 


- 


95 


- 


- 


MAdc 


4 


7,10,13 


- 


- 


5,6,11,12 


8 


1,16 


ICBO 


4 


- 


- 


- 


1.0 


- 


- 


fiAdc 


- 


7,10,13 


- 


- 


5,6,11,12 


8,4 


1,16 


Logic "1" Output Voitoge 


Vqh 


2 


-1,060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


7,10,13 


4 


- 


- 


6,6,11,12 


8 


1,16 


Logic "0" Output Voltage 


Vol 


■ 2 


-1.890 


-1.675 


-1.850 


-1.660 


-1.825 


-1.616 


Vdc 


4 


7,10,13 


- 


- 


5,6,11,12 


8 


1,16 


Logic "1" Tiireshoid Voltage 


VOHA 


2 


-1.080 


- 


-0.980 


- 


-0.910 


- 


Vdc 


- 


7,10,13 


- 


4 


6,6,11,12 


8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


2 


- 


-1.655 


_ 


-1.630 


- 


-1.B96 


Vdc 


_ 


7,10,13 


4 


- 


5,6,11,12 


8 


1,16 


Reference Voltage 


Vbb 


9 


1.420 


1.280 


-1.350 


-1.230 


1.295 


-1.150 


Vdc 


- 


- 


- 


- 


5,6,11,12 


8 


1,16 


Switching Times * 

(50-ohm load) 
Propagation Delay 

Rise Time (20% to 80%l 
Fall Time (20% to 80%) 


<4-2+ 
14+2- 
t2+ 
'2- 


2 
2 
2 
2 


1.0 
1.0 
1.1 
1.1 


3.1 
2.9 
3.6 
3.3 


1.0 
1.0 
1.1 
1.1 


2.9 
2.9 
3.3 
3.3 


1.0 
1.0 
1.1 
1.1 


3.3 
3.3 
3.7 
3.7 


1 


Pulse in 


Pulse Out 


5,6,11,12 

1 


-3.2 V 


+2.0 V 


4 


2 


8 

1 


1,16 



•Unused outputs connected to a 50-ohnn resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10115 



pulse GENERATOR 




Xo-I'-F 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



ii"^ 







-H'+h^ |-»-|t-(-^ + 0.31V 

III. 1 1 1 







NOTES: 

1. Each ECL 10,000 series device l^as been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 3 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 
For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^ to input pin and TPo^t ^° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 
Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 
All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
One input from each gate must be tied to Vqb (Pin 9) 
during testing. 
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2. 



4. 



signDtiEs 



TRIPLE DIFFERENTIAL 
OR/NOR LINE RECEIVER 



DESCRIPTION 

The 101 16 is a triple differential amplifier designed for use 
in sensing differential signals over long lines. The base bias 
supply (Vbb) is nnade available at pin 11 to make the 
device useful as a Schmitt trigger, or in other applications 
where a stable reference voltage is necessary. Active current 
sources provide the 10116 with excellent common mode 
noise rejection. If any amplifier in a package is not used, 
one input of that amplifier must be connected to Vbb 
(pin 11) to prevent upsetting the current source bias 
network. 



Complementary outputs are provided to allow driving 
twisted pair lines, to enable cascading of several amplifiers 
in a chain, or simply to provide complemented outputs of 
the input logic function. 



LOGIC DIAGRAM 



10116 



:^ 



^ 



D^ 



Vcci =1,VcC2 = 16, Vee=8 
POSITIVE LOGIC: HIGH LEVEL = "V 



10116B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 



10116 



FEATURES 

• GOOD COMMON MODE NOISE REJECTION 

• FAST PROPAGATION DELAY = 2.0 ns TYP 

• LOW POWER DISSIPATION = 83 mW/PACKAGE TYP 
(NO LOAD) 

• HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 KLINES 

• VERY HIGH INPUT Z - NO 50 K PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• COMPLEMENTARY OUTPUTS 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 

• Vbb VOLTAGE AVAILABLE ON PIN 11 



TEMPERATURE RANGE 

• —30 to +85°C Operating Ambient 



PACKAGE TYPE 

8: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



CIRCUIT SCHEMATIC 



10116 



14 VcCl 

9 9i 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10116 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 




~] 


(At Listed Voltages and Ambient Temperatures). ®T«t 


(Volts) 


(VccI 
Gnd 


V|H max 


V|L mm 


V|HA min 


Vila max 


Vbb 


Vee 


-30° C 


-0.890 


-1.890 


-1.205 


-1.600 


From 
Pin 
11 


-5.2 


+2S°C 


-0.810 


-1.860 


-1.106 


-1.475 


-5.2 


+8B°C 


-0.700 


-1.826 


-1.035 


-1.440 


-6.2 


Characnriitic 


Symbol 


Pln 
Under 
Te« 


10116 Test Limitt 


Unit 


TEST VOLTAGE APPLIED TO POINS BELOW: 


-30° C 


+2B°C 


+86° C 


V|H max 


V|L min 


V|HA min 


Vila max 


Vbb 


Vee 


MIn 


Max 


MIn 


Typ 


Max 


MIn 


Max 


Power Supply Drain Current 


lE 


8 


- 


- 


- 


16 


20 


- 


- 


mAdc 


- 


4,9,12 


- 


- 


5,10,13 


8 


1,16 




linH 


4 


- 


- 


- 


- 


96 


- 


- 


MAdc 


4 


9,12 


- 


- 


5,10,13 


8 


1,16 


ICBO 


4 


- 


- 


- 


- 


1.0 


- 


- 


(lAdc 


- 


9,12 


- 


- 


5,10,13 


8,4 


.1,16 


High Output Voltaoii 


VOH 


2 
3 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.980 


- 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 
9,12 


9,12 
4 


- 


- 


6,10,13 
5,10,13 


8 
8 


1.16 
1,16 


Low Output Voltagti 


Vol 


2 
3 


-1.890 
-1.890 


-1.67B 
-1.67B 


-1.860 
-1.850 


: 


-1.660 
-1.650 


-1.825 
-1.825 


-1.615 
-1.615 


Vdc 
Vdc 


9>12 
4 


4 
9,12 


: 


- 


5,10,13 
6,10,13 


8 
8 


1,16 
1,16 


Htflh Threshold Voltage 


VOHA 


2 
3 


-1.080 
-1.080 


: 


-0.980 
-0.980 


: 


- 


-0.910 
-0.910 


- 


Vdc 
Vdc 


9,12 


9,12 


4 


4 


5,10,13 
5,10,13 


8 
8 


1,16 
1,16 


Low Threshold Voltage 


vqla 


2 
3 


- 


-1.66B 
-1.656 


- 


- . 


-1.630 
-1.630 


- 


-1.595 
-1.696 


Vdc 
Vdc 


9,12 


9,12 


4 


4 


5,10,13 
6,10,13 


8 
8 


1,16 
1,16 


Reference Voltage 


Vbb 


11 


-1.420 


-1.280 


-1.350 


- 


-1.230 


-1.295 


-1.150 


Vdc 


- 


- 


- 


- 


5,10,13 


8 


1,16 


Switching Times 

(BOohm load) 

Propagation Delay 

Rise Time <20% to EIO%) 
Fall Time (20% to 80%) 


<4+ 2+ 

'4-2- 

•4+3- 

'4-3+ 

'2+ 

'3+ 

'2- 

'3- 


2 
2 
3 
3 
2 
3 
2 
3 


1.0 
1.1 


3.1 

1 

. 3.6 


1.0 

1 

1.1 

1 


2.0 
2D 


2.9 

1 

3.3 

1 


1.0 
1.1 

1 


3.3 

1 

3.7 

1 




~ 




Pulia In 


Pulse Out 




-3.2 V 


+2.0 V 


T 


4 

T 


2 
2 

3 
3 
2 
3 
2 
3 


6,10,13 


8 


1,16 

1 



•Unused outputs connected to a 50-ohnn resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10116 



VcCI " Vcc2 
+2.0 Vdc 

9 



Coax 11 26^ F 



Puis*) Generator 



X" 



OR NOR 



O.l^iF I I Coax I I Coax 



D2 




^ 



D^ 



ti' 



Vpp - -3.2 Vdc 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 





. _J' \ 




j tVBO%^^ 1 -Z~ 


1 ^-It+I*- 1 .^,_u^ 


1 yior 1 "M 


f-*- 1++-»-' !-•— t— — ^1 
11 II 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thernpal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 3 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 
For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^ to input pin and TPou.|. to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 
Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 
All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
One input from each gate must be tied to VgB (Pi" ID 
during testing. 
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2. 



4. 



5. 



SignDtiES 



DUAL 2-WIDE 2,3-INPUT 
OR-AND/OR-AND-INVERT GATE 



10117 



DESCRIPTION 

The 101 17 package contains two 2 input/3 input OR-AND/ 
OR-AND INVERT complex gates. Pin 9 is common to both 
gates. This function is particularly useful in data control, 
multiplexing and distribution. The 10117 is optimized for 
high performance applications and has an excellent speed 
power product. All inputs are terminated with a 50 kO, 
resistor to \/££ which eliminates the need to tie unused 
inputs low. The high impedance inputs and high output 
fanout is ideal for a transmission line environment. 



FEATURES 

• FAST PROPAGATION DELAY FOR TWO LOGIC 
LEVELS = 2.3 nsTYP 

• POWER DISSIPATION = 100 mW/PACKAGE TYP (NO 
LOAD) 

• VERY HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 KLINES 

• HIGH Z INPUTS- 50 k^PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V +5% RECOMMENDED 

• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 

• OUTPUTS MAY BE CROSS COUPLED BACK TO 
INPUTS TO MAKE A LATCH FUNCTION 



10117B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10117 



Cc; 



'0— SJC 



■©- 



D> 



..<^ r: 



^ 



[> 



O:^ 



Vcci = 1,Vcc2 = ''6,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = "T 



TEMPERATURE RANGE 

• -30 to +85 

PACKAGE TYPE 

B: 16 Pin Silicone DIP 
F: lOPinCERDIP 



CIRCUIT SCHEMATIC 



10117 

1 Vcci 



_? 



> 



< 



^ 



KI>- 



5 



u 



.ss> 



ul 



Vee 6 8 



All Rp = 50 kfi. 



5-50 



DrGITAL 1,000/10,000 SERIES ECL ■ 10117 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES . 









IVoHil 


(Vcc» 
Gnd 


(at Listed Voltage and Ambient Temperatures). T.mp«.tu» 


VlHnw. 


ViLmIn 


V|HA mIn 


VlLAmw 


Vee 


-30° C 


-0.890 


-1.890 


-1.206 


-1.600 


-5.2 


+2B°C 


-0.810 


-1.860 


-1.106 


-1.476 


-6.2 


+86° C 


-0.700 


-1.826 


-1.036 


-IjMO 


-6.2 


Chiracterldli: 


Symbol 


Pln 
Under 
Tatt 


10117 Tart Llmltl 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30'C 


+2B°C 


+88° C 


Unit 


V|Hm« 


V|L min 


V|HA mIn 


V|LAn»x 


Vee 


MIn Mm 


MIn Typ Max 


MIn Max 


Power Supply Dniin Current 


IE 


8 


- 


20 26 


- 


mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


linH 


4 
9 


- 


266 
370 


: : 


/xAdc 
liAdc 


4 
9 


- 


- 


: 


8 
8 


1,16 
1,16 • 


linL 


4 
9 


"■ 


0.6 
0.6 


- 


;iAdc 
fiAdc 


- 


4 
9 


- 


~ ' 


8 
8 


1,16 
1,16 


Logic "1" Output: Voltage 


VOH 


2 
3 


-1.060 -0.890 
-1 .060 -0.780 


-0.960 - -0.810 
-0,960 - -0.700 


-0.890 -0.700 
-0.890 -0.690 


Vdc 
Vdc 


4,9 


4,9 


- 


- 


8 
8 


1,16 
1,16 


Logic "0" Output Voltage 


Vol 


2 
3 


-2.000 -1.675 
-1.890 -1.675 


-1.990 - -1.660 
-1 .850 - -1 .660 


-1.920 -1.616 
-1.825 -1.615 


Vdc 
Vdc 


4,9 


4,9 


- 


- 


8 
8 


1,16 
1,16- 


Logic "1" Threshold Voltage 


VOHA 


2 

3 


-1.080 
-1 .080 


-0.980 
-0.980 


-0.910 
-0.910 


Vdc 
Vdc 


9 
9 


- 


4 


4 


8 
8 


1,16 
1,16 


Logic "0" Threshold Voltage 


Vola 


2 
3 


-1.655 
-1.655 


-1 .630 
-1.630 


-1.595 
-1.595 


Vdc 
Vdc 


9 
9 


-: 


4 


4 


8 
8 


1,16 
1,16 


Switching Times • 

(50-ohin load) 
Propagation Delay 

Rise Time (30% to 80%) 
Fail Time (20% to 80%) 


<4+2+ 

t4-2- 

14+3- 

•4-3+ 

<2+ 

t3+ 

t2- 

'3- 


2 
2 
3 
3 
2 
3 
2 
3 






1 .4 3.8 

T 1 

1.1 4.6 

1 \ 




+1.11 V 


- 


Pulsa In 


Pulsa Out 


-3.2 V 


+2.0 V 


1 



4 3 
9 4 


9 

1 


1.4 2.3 3.4 

T ( 

1.1 2.2 4.0 

1 1 


" 


9 


4 


2 
2 
3 
3 
2 
3 
2 
3 


8. 


1,16 



'Unused outputs connected to a BO-ohnn resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10117 



V|„ 



VCCI • Vcc2 
+2.0 Vdc 



Coax 25;iF "T^ 



c? 



"T- O.ltiF 






^-^-h L3- 

Is6 Generator | | ^— w ^ 

-i-3_>C J 




Vcc - -3.2 Vdc 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 





^- 


/ 




V|N \ 


f 




1 




^.++-H 


Vqut 

OR 

VOUT 
NOR 


1 ^ ^» 


-^|.+ |^ 




l-Jf-80% 
-^20% 




t 


1 1 




^t 1 ^- 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit Is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 
For AC tests, all input and output cables to the scope are equal' 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch* from TPjf,-to input pin and TPout ^° output pin. A 50-ohm 
termination to ground Is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 
Test procedures are shown for only one input or set of input 
conditions. Other Inputs are tested in the same manner. 
All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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2. 



3. 



signotiGS 



DUAL 2-WIDE 3,3-INPUT 
OR-AND GATE 



10118 



DESCRIPTION 

The 10118 package contains two 3,3-input OR-AND 
Complex gates. Pin 9 is common to both gates. This 
function is particularly useful in data control, multiplexing 
and data distribution. The 10118 is optimized for high 
performance applications and has an excellent speed power 
product. All inputs are terminated with a 50 kJ2 resistor to 
Vee which eliminates the need to tie unused inputs low. 
The high impedance inputs and high output fanout is ideal 
for a transmission line environment. This gate meets the 
ECL 10,000 Series current and rise and fall time 
specifications. 



FEATURES 

• FAST PROPAGATION DELAY FOR 2 LOGIC 
LEVELS = 2.3 nsTYP 

• LOW POWER DISSIPATION = 100 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 n LINE 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vcc = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



10118B, F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10118 



30 1 

6 1 



c> 



110 ' 

"° — 1— r-\ 

14 0— — ' 



[^ 



VCCI =1.Vcc2 = 16, Vee=8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



CIRCUIT SCHEMATIC 



Vcci 

150 ip 



10118 



^ 



L> 



r r^^h — °" 



X 



t^ 



^<^_ 



5> 



V. 



REFERENCE 11 PER IC) GATE (2 PER ICI 



All Rp = 50 kfi. 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10118 



ELECTRICAL CHARACTERISTICS 


ratures). 






©Teet 
Temperature 
-30° C 
+26° C 
+85° C 


TEST VOLTAGE VALUES 


(Vcc) 
Gnd 


(at Listed Voltages and Ambient Tempe 


(Volte) 


V|H max 


V|L min 


VlHAmin 


Vila max 


Vee 




-0.890 


-1.890 


-1.205 


-1.600 


-5.2 




-0.810 


-1.850 


-1.105 


-1 .476 


-6.2 




-0.700 


-1.825 


-1 .036 


-1.440 


-6.2 




Symbol 


Pin 
Undar 
Tett 


10118 Twt Llmlti 


Unit 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+28° C 


+85° 


VlHmex 


ViLmIn 


V|HA mIn 


Vila max 


Vee 


MIn 


Mbk 


MIn 


Typ 


Max 


MIn 


Max 


Power Supply Draimn Current 


IE 


8 


- 


- 


- 


20 


26 


- 


- 


mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


linH 


6 
7 
9 


- 


- 


- 


- 


265 
265 
370 


- 


- 


nAdc 
1 


6 
7 
9 


- 




- 


8 

1 


1,16 
1 


linL 


e 

7 
9 


- 


- 


0.5 

1 


- 


- 


- 


- 


(lAdc 
i 


- 


6 

7 
9 


- 


- 


8 
1 


1,16 

* 


Logic "1" Output Voltage 


Vqh , 


2 


-1.060 


-0.890 


-0.960 


- 


-0.810 


-0,890 


-0.700 


Vde 


3,9 


- 


- 


- 


8 


1,16 


Logic "0" Output Voltage 


Vol 


2 


-2.000 


-1.676 


-1.990 


- 


-1 .660 


-1 .920 


-1,615 


Vdo 


- 


3,9 


- 


- 


8 


1,16 


Logic "1 " Threshold Voltage 


VOHA 


2 


-1.080 


- 


-0,980 


- 


- 


-0,910 


- 


Vdc 


9 


- 


3 


- 


S 


1,16 


Logic "0" Threshold Voltage 


VOLA 


2 


- 


-1 .656 


- 


- 


-1.630 


- 


-1 .695 


Vdc 


9 


- 


- 


3 


8 


1,16 


Switching Times* 

(50-ohnn load) 
Propagation Oelav 

Rise Time (20% to 80%) 
Fall Time (20% to 80%l 


•6+2+ 
<6-2- 
t+ 
t- . 


2 

1 


1.4 
1.4 
0.8 
0.8 


3.9 
3.9 
4.1 
4.1 


1.4 
1.4 
1.6 
1.5 


2.3 
2.3 
2.5 
2.5 


3.4 
3.4 
4.0 
4.0 


1,4 
1,4 
1.6 
1,6 


3.8 
3.8 
4.6 
4.6 




+1.11 V 


- 


Pulse In 


Pulw Out 


-3.2 V 


+2.0 V 


3 


6 


2 


8 


1,16 



"Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10118 



Vcoi ■ VCC2 9 ^^2.0 Vdc 



--p 2BjuF 



O.l^F 'Tp' 



I 







INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 





NOTES: 

1. Each ECL 10,000 series device lias been designed to meet the 
DC specifications shown In the test table, after thermal 
equilibrium has been established. The circuit Is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all Input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^, to input pin and TPgut '^° output pin. A 50-ohm 
termination to ground Is located In each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one Input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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4-WIDE 4,3,3,3-INPUT 
OR-AND GATE DUAL 



10119B,F:-30to+85''C 

DIGITAL 10,000 SERIES ECL 



10119 



DESCRIPTION 

The 10119 is a 4 wide 4-3-3-3 input OR-AND gate. Pin 10 
is common to two of the input gates. This function is 
particularly useful in data control and multiplexing. The 
10119 is optimized for high performance applications and 
has an excellent speed power product. All inputs are 
terminated with a 50 kfi resistor to Vee which eliminates 
the need to tie unused inputs low. The high impedance 
inputs and high output fanout is ideal for a transmission 
line environment. 



LOGIC DIAGRAM 



DELAY FOR 2 LOGIC 



FEATURES 

• FAST PROPAGATION 
LEVELS = 2.3 nsTYP 

• LOW POWER DISSIPATIOIM = 100 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY 
-CAN DRIVE BOWLINE 

• HIGH Z INPUTS - INTERNAL 50 kO. PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



10119 




C5 






VCCI =1.VCC2= 16, Vee = 8 
POSITIVE LOGIC; HIGH LEVEL = "1" 



TEMPERATURE RANGE 

-30 to +85 

PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



CIRCUIT SCHEMATIC 



All Rp = 50 kn. 
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10119 



K 




^CC2 
t6 O— 




u 



GATES 
(2 Shown out of 4) 



I I 

Qjher I I Clamp And Reference 

gates I | (1 PER IC) 



DIGITAL 1,000/10,000 SERIES ECL ■ 10119 



ELECTRICAL CHARACTERISTICS 


atures). 






©Test 
Temperature 
-30° C 
+2B°C 
+86° C 


TEST VOLTAGE VALUES 


(Vcc» 
Gnd 


(at Listed Voltages and Ambient Tempei 


(Volts) 


V|H max 


ViLmin 


V|HA min 


Vila max 


vee 




-0.890 


-1 .890 


-1.206 


-1.B00 


-6.2 




-0.810 


-1.8B0 


-1.106 


-1.475 


-5.2 




-0.700 


-1 .826 


-1 .036 


-1 .440 


-6.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


10119 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30" C 


+2B°C 


+86 


°C 


Unit 


V|H max 


V|L min 


V|HA min 


Vila max 


Vee 


Min 


Max 


MIn 


Tvp 


Max 


MIn 


Miix 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


20 


26 


- 




mAdc 


- 


- 


- 


- 


8 


1,16 


Input Current 


linH 


7 
9 
10 


- 


- 


- 


- 


26S 
266 
370 


- 




MAdc 


7 
9 
10 


- 


- 




8 


1,16 
i 


linL 


7 
9 
10 


- 


- 


0.6 
♦ 


- 


- 


- 




(lAdc 
i 


- 


7 
9 
10 


- 




8 

i 


1,16 


Logic "1" Output Voltage 


vqh 


2 


-1 .060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


3,10,15 


- 


- 


- 


8 


1,16 


Logic "0" Output Voltage 


Vol 


2 


-2.000 


-1.676 


-1.990 


- 


-1.660 


-1.920 


-1.615 


Vdc 


- 


3,10,15 


- 


- 


8 


1,16 


Logic "1" Threshold Voltage 


VOHA 


2 


-1.080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


10,16 


- 


3 


- 


8 


1.16 


Logic -0" Threshold Voltage 


VOLA 


2 


- 


-1.656 


- 


- 


-1.630 


- 


-1.595 ■ 


Vdc 


10,16 


- 




3 


8 


1,16 


Switching Times • 

(50-ohm load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 30%) 


'3+2+ 
'3-2- 
t+ 


2 


1.4 
1.4 
0.8 
0.8 


3.9 
3.9 
4.1 
4.1 


1.4 
1.4 
1.6 
1.6 


2.3 
2.3 
2.5 
2.6 


3.4 
3.4 
4.0 
4.0 


1.4 
1.4 
1.6 
1.6 


3.8 
3.8 
4.6 
4.6 




+1.11 V 


- 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


10,13 
10,13 


3 


2 


8 


1,16 

1 



•Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



10119 



Vqci ■ VcC2 
+2.0 Vdc 



To Channel "B" 



'@1 



f 

r 
-1- 







Puhie Generator ^''in ' 






1 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



PROPAGATION DELAY WAVEFORMS @ 25°C 






It-)- 




-^1.-1- 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 2 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of SO-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjp to input pin and TPout *° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one Input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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DESCRIPTION 

The 10121 is a 4 wide 3-3-3-input OR-AND/OR-AND- 
INVERT gate. Pin 10 is common to two of the input gates. 
This function is particularly useful in data control and 
multiplexing. The 10121 is optimized for high performance 
applications and has an excellent speed power product. All 
inputs are terminated with a 50 kJ2 resistor to Vee which 
eliminates the need to tie unused inputs low. The high 
impedance inputs and high output fanout is ideal for a 
transmission line environment. 
FEATURES 

• FAST PROPAGATION DELAY FOR 2 LOGIC 
LEVELS = 2.3 nsTYP 

• LOW POWER DISSIPATION = 100 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY 

- CAN DRIVE TWO 50 12 LINES 

• HIGH Z INPUTS - INTERNAL 50 kO, PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 

EQUATIONS (Positive Logic) 

2 = (4+5+6) • (7+9+10) • (10+11+12) • (13+14+15) 



4-WIDE 3,3,3,3-INPUT 
OR-AND/OR-AND-INVERT GATE 

10121B,F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10121 



10121 



,oc^, [: 

12 O ' 



■f> 



C^ 



Vcci =1, VcC2 = 16, Vee=8 
POSITIVE LOGIC: HIGH LEVEL ' 



3 = (4+5+6) + (7+9+10) + (10+11+12) + (13+14+15) 



= (4+5+6) -(7+9+10) • 
CIRCUIT SCHEMATIC 



(10+11+12) -(13+14+15) 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

B: 16-Pin Silicone DIP 
F: 16-Pin CERDIP 



10121 



->l 



:_> 




All Rp = 50 kn. 




< 



> 



\... 



r\^£>' 




-O Vcc2 



-OVee 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10121 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 






(at Listed Voltage and Ambient Temperatures). rempelL"! 


(Volts) 


IVcc) 
Gnd 


V|H max 


ViLmin 


ViHA min 


Vila max 


vee 


-30" C 


-0.890 


-1.890 


-1.205 


-1.500 


-5.2 


+25" C 


-0.810 


-1.850 


-1.105 


-1.476 


-5.2 


+85" C 


-0.700 


-1.826 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


10121 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+2B°C 


+8B'C 


Unit 


V|H max 


V|L min 


ViHA min 


Vila max 


Vee 


Min Max 


Min Typ Max 


Min Max 


Power Supply Drain Current 


lE 


8 


- 


20 26 


_ 


mAdc 


- 


- 




- 


8 


1,16 


Input Current 


linH 


7 
9 
10 


- 


265 
265 
370 


- 


(lAdc 


7 
9 
10 


- 


- 


- 


8 

1 


1,16 

1 


linL 


7 
9 
10 


- 


0.5 

i : : 


- 


(jAdc 


- 


7 
9 
10 


: 


- 


8 


„,. 


Logic "1" Output Voltage 


VOH 


3 
2 


-1.060 -0,780 
-1.080 -0.890 


-0.980 - -0.700 
-0.960 - -0.810 


-0.890 -0.590 
-0.890 -0.700 


Vdc 
Vdc 


4,10,15 


- 


- 


- 


8 
8 


1,16 
1,16 


Logic "0" Output Voltage 


Vol 


3 
2 


-1.890 -1.675 
-2.000 -1.875 


-1.850 - -1.6B0 
-1.990 - -1.660 


-1.826 -1.615 
-1.920 -1.615 


Vdc 
Vdc 


4,10,16 


4,10,15 


- 


- 


8 
8 


1.16 
1,16 


Logic "1" Threshold Voltage 


VOHA 


3 
2 


-1.080 
-1.080 


-0.980 
-0.980 


-0.910 
-0.910 


Vdc 
Vdc 


10,15 
10,15 


- 


4 


4 


8 
8 


1,16 
1,16 


Logic "0" Threshold Voltage 


VOLA 



2 


-1.855 
-1.665 


-1.630 
-1.830 


-1.696 
-1.595 


Vdc 
Vdc 


10,16 
10,15 


- 


4 


4 


B 
8 


1,18 
1,16 


Switching Times * 

{50-ohm load} 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


t4+3- 

<4-3+ 

14+2+ 

<4-2- 

'3+ 

'2+ 

'3- 

12- 


3 
3 
2 
2 
3 
2 
3 
2 


1 .4 3.9 
0.9 4.1 


1.4 2.3 3.4 

i 1 1 

1.1 2.5 4.0 

1 1 1 


1.4 3.8 
1.1 4.6 




+1.11 V 


- 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


T 


10,13 


4 


3 
3 
2 
2 
3 
2 
3 
2 


t 




1,16 



•Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10121 



vcci ■ VcC2 
+2.0 Vdc 

o 



1 



input jTPi-P 









[^ 




I , I 



1 



INPUT PULSE 

t-i- = t- = 2.0 ± 0.2 ns 

(20% to 80%) 





'■ \- / 


l— « — i ]— **— 1 
1 1 


OR-ANDJ \\lo', 1 -f.\ 


1 ^|,+ |^_ 1 _^|t-|^- 


1 1 -J£- 80% 1 ^1 

VouT 1 Uf.m% 1 \; 

OR-AND-INVERT 1 j/I „(,., 1 ^ 


U — 1 l^t — 1 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermai 
equilibrium has been established. The circuit is In a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm Is maintained. Voltage levels will 
shift approximately 2 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TP{^ to input pin and TPq^,^ to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referelnced are left electrically open. 
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QUAD DIFFERENTIAL LINE DRIVER 
QUAD TTL TO ECL TRANSLATOR 



ADVANCED INFORMATION 

DESCRIPTION 

The 10124 is a Quad Differential Line Driver or TTL to 
ECL translator. The 10124 inputs are compatible with 
standard and Schottky TTL levels. The outputs are stan- 
dard ECL 10,000 levels. Complementary open emitter out- 
puts provide for inverting, non-inverting or differential 
applications. A common strobe input when at a TTL 
logical "0" forces all true outputs to an ECL logical "0" 
and all inverting outputs to an ECL logical "1". 



FEATURES 

• FAST PROPAGATION DELAY = 5.0ns TYP. 

• POWER DISSIPATION = 340mW/PACKAGE TYP. 

• VERY HIGH FANOUT CAPABILITY 

- CAN DRIVE EIGHT 50^:2 LINES 

- DC OUTPUT LOADING FACTOR OF 90X8 

• COMPLEMENTARY OUTPUTS 

• STANDARD ECL 10,000 SERIES OUTPUT LEVELS 

• OPEN EMITTER OUTPUTS FOR BUSSING AND 
LOGIC CAPABILITY 

• TTL COMPATIBLE INPUT STROBE 

• INPUT-CLAMP DIODES 

• FOUR TRANSLATORS PER PACKAGE 



TEMPERATURE RANGE 

• -30 to -t-SB^C Operating Ambient 

RECOMMENDED OPERATING VOLTAGE 

• Vcc = +5.0V±5%, Vee = -5.2V±5% 

PACKAGE TYPES 

• B: 16 Pin Silicone Dip 

• F: 16PinCerdip 
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10124B,F:-30to85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10124 



10124 




Vcc = 9 GND-16 Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



ELECTRICAL CHARACTERISTICS 

Conditions: T^ = 25°C, Vqc = +5.0V±1%, 
Vee = -5.2V±1% 

1. Iee "= 66mA max. 
'CCH ~ 14.5mA max. 
'CCL'~ 24mA max. 

2- 'inL "" -3.2mA max. (pins 5, 7, 10, 1 1 ) 
IjnL = -12.8mA max. (pin 6) 
Ijnl^ = 265/iA max. (pin 6) 

3. Vjn = -1.2V min. (Ijr, = -18mA) 

Conditions: Ta = 25°C, Vqc = +5.0V±1% 

Vee = -5.2V±1%, Rl = 50n to -2.0V 
Vjn = +2.0V min. or 
Vjn = +0.8V max. 

4. VoH^'-SIVmax. 

= -.96V min. 

5. Vol = -1 •65V max. 

= -1.85V min. 

6. tpc| = 5.0 ns typ. 

= 8.0 ns max. 

7. tp tf = 2.5 ns typ. (20 to 80%) 
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QUAD DIFFERENTIAL LINE RECEIVER 
QUAD ECL TO TTL TRANSLATOR 



ADVANCED INFORMATION 

DESCRIPTION 

The 10125 is a quad differential translator. It can be used 
as a quad differential line receiver in a TTL system and 
also as a quad ECL to TTL translator. The 10125 incor- 
porates differential inputs and Schottky-clamped TTL 
totem pole outputs. Differential inputs allow for use as an 
inverting/non-inverting translator or as a differential line 
receiver. 



FEATURES 

• FAST PROPAGATION DELAY = 5.0ns TYP. 

• POWER DISSIPATION = 360mW/PACKAGE TYPICAL 

• DIFFERENTIAL INPUTS, ECL COMPATIBLE 

• ECL 10,000 LEVEL Wqq AVAILABLE 

• INVERTING OR NON-INVERTING FUNCTION 

• SCHOTTKY TTL TOTEM POLE OUTPUTS 

• RECOMMENDED POWER SUPPLIES: 

Vcc = +5.0V DC ±5% 
V{:e = -5.2V DC ±5% 

• FOUR TRANSLATORS PER PACKAGE 

• OUTPUT LEVELS SPECIFIED FOR INPUT VOLTAGE 
RANGE +0.2V to -2.2V 



ELECTRICAL CHARACTERISTICS 



Cor 


ditions: T^ = 25°C, Vg^ = 


-5.2V ±1% 




Vcc = +5.0V±1% 




1. 


Iee ==40mA max. 
'ecu ~ 54mA max. 
'CCL"^^"^^ max. 




2. 


IjpH = 110/iAmax. 




3. 


VBB = -1-35Vmin. 
= -1.23V max. 





4. tptj = 5.0ns typ. (Cl = 15pF, RL = 280n) 

== 7.0ns typ. (Cl = 50pF, Rl = 280S2) 

Conditions: Ta = 25°C, V^e = -5.2V ±1% 

Vcc = +5.0 V ±5% AVjn = 200m V 

5. Vol = 0.5 max. (loL°°20mA) 

6. VoH=+2.7V min. (loL = -1'TiA) 



10125,, B, F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 

LOGIC DIAGRAM 



10125 




APPLICATIONS 

• QUAD DIFFERENTIAL LINE receiver 

• QUAD ECL TO TTL TRANSLATOR 

• QUAD MOS TO TTL SENSE AMP 

• QUAD LEVEL DETECTOR 

TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

RECOMMENDED OPERATING VOLTAGE 

• Vcc = +5.0V ±5%, Vee = -5.2V+5% 



PACKAGE TYPE 

• B: 16-Pin Silicone DIP 

• F: 16-Pin CERDIP 
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DUAL D-TYPE LATCH 



10130F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



10130 



DESCRIPTION 

The 10130 is a clocked dual D-type latch. Each latch may 
be clofcked separately by holding the common clock in the 
low state, and using the clock enable inputs for the clocking 
function. If the common clock is to be used to clock the 
latch, the clock enable (Ce) inputs must be in the low state. 
In this mode, the enable inputs perform the function of 
controlling the common clock (C), 

Any change at the D input will be reflected at the output 
while the clock is low. The outputs are latched on the 
positive transition of the clock. While the clock is in the 
high state, a change in the information present at the data 
inputs will not affect the output information. 

Input pulldown resistors eliminate the need to tie unused 
inputs to VeE- 

The asynchronous set (S) and reset (R) inputs are effective 
only with the clock input high. 

The 10130 is pin compatible with the 10131 dual master/ 
slave type D flip-flop. 

LOGIC DIAGRAM 



10130 



7^ 



R2 13 O- 



Ce2 11 O- 
D2 10 O- 



S2 12 O- 



^43 



VCCI = 1,VcC2=''6, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL 



2.5 ns TYP (DATA) 



FEATURES 

• FAST PROPAGATION DELAY 
= 2.8 ns TYP (SET, RESET) 

= 3.0 ns TYP (CLOCK) 

• LOW POWER DISSIPATION = 140 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE 5012 
LINES 

• HIGH Z INPUTS - INTERNAL 50 k^ PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 

• PIN COMPATIBLE WITH 10131 



APPLICATIONS 

• HIGHSPEED REGISTERS 

• CONTROL LATCHES 

• STATUS LATCHES 



TRUTH TABLE 



D 


c 


S 


R 


Qn + 1 


L 


L 








1 


A 


1 








H 


<t> 


H 


L 


L 


Qn 





H 


H 


L 


H 





H 


L 


H 


L 





H 


H 


H 


N.D. 



C = CE + C 
= Don't care 
N.D. = Not defined 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10130 



ELECTRICAL CHARACTERISTICS 

(at Listed Voltages and Ambient Temperatures). 






Ten 


©Tost 
riperature 
-30 C 
+26 C 
+86 C 


TEST VOLTAGE VALUES 






(Volts) 


(vcci 

Gnd 


V|H max 


V|L min 


V|HA mIn 


Vila max 


vee 




-0.890 


-1.890 


-1.206 


-1.500 


-6.2 




-0.810 


-1.860 


-1.105 


-1.476 


-6.2 




-0.700 


-1.826 


-1.035 


-1.440 


-6.2 


Characteristlo 


Symbol 


Pin 
Under 
Test 


10130 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+2S°C 


+85° C 


Unit 


V|H max 


ViLmin 


ViHA min 


Vila max 


Vee 


Min Max 


MIn Typ 


Max 


MIn 


Max 


Power Supply Drain Current 


IE 


8 


- 


28 


36 


- 


- 


mAdc 


9 


- 


- 


- 


8 


1,16 


Input Current 


linH 


6,11 

9 
4,5,7 


- 


- 


220 
266 
286 


- 


- 


nAdc 


6 
4,9 
6,9 


- 


- 


- 


8 


1.,16 


linL 


4. 


- 


0.50 


- 


- 


- 


MAdo 


- 


4 


- 


- 


8 


1,16 


LoQic "1" Output Voltage 


VOH 


2 


-1.060 -0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


7 


- 


- 


- 


8 


1,16 


Logic "0" Output Voltege 


Vol 


2 


-1,890 -1.676 


-1.850 


-1.660 


-1.825 


-1.615 


Vdc 


- 


7 


- 


- 


8 


1,16 


Logic "1" Threshold Voltage 


VOHA 


2 


-1.080 


-0.980 


- 


-0.910 


- 


Vdc 


7 


- 


- 


9 


8 


1,16 


Logic "0" Threshold Voltege 


VOLA 


2 


-1.656 


- 


-1.630 


- 


-1.596 


Vdc 


- 


7 


- 


9 


8 


1,16 


Switching Times (50 SI load) 

(See Figure 11 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


<7-2- 

'7+2+ 

«B+2+ 

«4+2- 

<2+ 

<2- 




- 


1.5 2.6 

1.5 2.5 

1.6 2.8 
1.2 2.8 
1.1 2.5 
1.1 2.6 


4.3 
4.3 
4.3 
4.3 
4.6 
4.5 


- 


- 




+1.11 V 


- 


Pulse in 


Pulse Out 


-3.2 V 


+2.0 V 








6 
6 


7 
7 
5 
4 

7 
7 


2 


8 


1,16 

1 


Setup Time 


tsetupt 


2 


- 


- 


2.5 


- 




ns 


- 


- 


6,7 


2 


8 


1,16 


Hold Time 


•hoidtt 


2 


- 


1.5 




- 




ns 


- 


- 


6,7 


2 


"" 8 


1,16 



*AII Other inputs are tested in the same manner. 

t tsetup 's *^ minimum time before the positive transition of the clocl< pulse (C) that information must be present at the data input (D). 
ttthold '* *^^ minimum time after the positive transition of the cloclc pulse (C) that information must remain unchanged at the data input (D) 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25° C 



10130 



i 



Vcci ° Vccj , 
+2.0 Vdc 

Q 



:r 



Inputs r 

-o H- 



s:> 



1 



I Outputs 



^D 






I' 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2ns 

(20 to 80%) 



D INPUT 








i 

\ 


— 


— 





+1.11 V 


—/- 50% 




^ 


'7+24 
Q OUTPU 




V 


7-2- 




+0.31 V 


ll/so. 




-^ 





-— l'2+l^ 


1— 


-- 


-- 


+1.11 V 


—jh- 50% 


- 

^ 


'hold— ^ 


C 


1 -^■.- Iggtu p V 










+0.31 V 


50% 

/ 


- 


-- 


-- 


- 


+1.11 V 
+0.31 V 


Q 




/ 






c 


- Ce + c 











NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown In the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPin to input pin and TPQ^t ^° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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10130 








HC 



« » I f 



LH1 



5 




<* 



r^^ 




, RP < RP < RP <RP 






i ,- 



W. 



^ 



^H 



h 



O 

c 



CO 

o 

X 
m 

> 

H 

O 



D 

H 
> 

r- 



o 
o 
o 

p 
o 

o 
o 

CO 

m 
XI 

m 

CO 

m 
O 



CO 

o 



> 



• RP < RP < RP 



»EE 4 "1 



C = Ce + C. AIIRp = 50kn. 
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DUAL D-TYPE 
MASTER-SLAVE FLIP-FLOP 



10131F:-30to+85°C 

DIGITAL 10,000 SERIES ECL 



10131 



DESCRIPTION 

The 10131 is a dual master-slave type D flip-flop. Asyn- 
chronous set (S) and reset (R) override clock (C) and clock 
enable (C£) inputs. Each flip-flop may be clocked 
separately by holding the common clock in the low state 
and using the enable inputs for the clocking function. If the 
common clock is to be used to clock the flip-flop, the clock 
enable inputs must be in the low state. In this case, the 
enable inputs perform the function of controlling the 
common clock. 

The output states of the flip-flop change on the positive 
transition of the clock. A change in the information present 
at the data (D) input will not affect the output information 
at any other time due to master-slave construction. Input 
pulldown resistors eliminate the need to tie unused inputs 
to VeE- Output rise and fall times have been optimized to 
provide relaxation of system design and layout criteria. 

The 10131 is pin compatible with the 10130 dual D-type 
latch. 

LOGIC DIAGRAM 



10131 



PD 



R-l 4 0- 
^„9 0- 



R2 13 O- 

5ii 110- 
D2 10 O- 
S2 12 O- 



i> 



Vcci =1,Vcc2 = 16-Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = "1" 



FEATURES 

• fTOG = 125 MHz MIN 

= 160 MHz TYP 

• FAST PROPAGATION DELAY 
= 2.8 ns TYP (SET, RESET) 

= 3.0 ns TYP (CLOCK) 

• LOW POWER DISSIPATION = 235 mW/PACKAGE TYP 
(NO LOAD) 

• HIGH FANOUT CAPABILITY 
-CAN DRIVE 50 KLINES 

• HIGH Z INPUTS - INTERNAL 50 kO, PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AWD BUSSING CAPABILITY 

• PIN COMPATIBLE WITH 10130 



APPLICATIONS 

• CONTROL LOGIC 

• STATUS LOGIC 

• COUNTERS 

• SHIFT REGISTER 

• PRESCALERS 



TRUTH TABLE 



D 


C* 


s 


R 


Qn + 1 


<t> 


L 


L 


L 


Qn 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 





•0 


H 


L 


H 








L 


H 


L 








H 


H 


N.D. 



•An H represents a transition from L to H between t = n 
and t = n + 1 

C = Cc + CE 

N.D. = Not defined 



TEMPERATURE RANGE 

• -30 to -i-85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10131 



ELECTRICAL CHARACTERISTICS 


ratur 


es). 






©Test 
Temperature 
-30" C 
+25'C 
+850 


TEST VOLTAGE VALUES 






(at Listed Voltages and Ambient Tempe 


Vdc i 1% 


ivcci 

Gnd 


VlHmax 


V|L min 


V|HA min 


Vila max 


Vee 




-0.890 


-1.890 


-1.206 


-1.500 


-5.2 




-0.810 


-1.850 


-1.106 


-1.475 


-6.2 




-O.700 


-1.826 


-1.035 


-1.440 


-5.2 


QwractirMla 


Symbol 


Pin 
Under 
Teft 


10131 Test LImlti 


VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+2B''C 


+85°C 


Unit 


V|H max 


V|L min 


V|HA min 


Vila m.« 


Vee 


MIn 


Max 


MIn 


Typ 


Max 


MIn 


Max 


Povrtr Supply Drain Current 


IE 


8 


- 




- 


45 


56 


- 


- 


mAdc 


9 


- 


- 


- 


8 


1,16 


Input Current 


llnH 


4 
5 
6 
7 
9 


- 


- 


- 




330 
330 
220 
245 
265 


- 


- 


wAdc 
T 


4 
5 
6 
7 
9 


- 




- 


8 
f 


1,16 


tnput Leakage Current 


linL 


4,S,' 
6,7,9 


- 


- 


0.5 
0.5 


- 




- 


"• 


fiAdc 
;iAdc 


:. 


• 


- 


- 


8 
8 


1,16 
1,16 


Logic "1" Output Voitage 


VOH 


2 

2t 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


- 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


5 
7 


- 


- 


: 


8 
8 


1,16 
1,16 


Logic "0" Output Voltage 


Vol 


3 
3t 


-1.890 
-1.890 


-1 .675 
-1.675 


-1.850 
-1.850 


- 


-1.650 
-1.660 


-1.825 
-1.826 


-1.615 
-1.815 


Vdc 
Vdc 


5 
7 ■ 


- 




- 


8 
8 


1,16 
1,16 


Logic "1" Threshold Voltage 


VOHA 


2 

2t 


-1.080 
-1.080 


- 


-0.980 
-0.980 


- 


: 


-0.910 
-0.910 


- 


Vdc 
Vdc 


: 


- 


5 

7 


9 


8 
8 


1,16 
1,16 


Logic "0" Threthoid Voitoge 


VOLA 


3 
3t 


- 


-1.666 
-1.655 


: 


- 


-1.630 
-1.630 


- 


-1.596 
-1.695 


Vdc 
Vdc 


_ 


~ 


5 


7 


8 
8 


1,16 
1,16 


Switching Times Clock Input*" 
Propagation Delay 

RiM Time (20% to 80*) 
Fell Time (20K to 80%) 


19+2- 

«9+2+ 

t6+2+ 

«6t2- 

•2+ 

<2- 


2 
2 
2 
2 
2 
2 


1.4 

\ 

0.8 
0.8 




1.5 

1.1 
1.1 


3.0 

\ 

2.5 
2.6 


4.5 


1.5 

T 
1.1 
1.1 


5.0 

4.9 
4.9 




+1.11 Vdc 




PulH In 


Pulse Out 


-3.2 Vdc 


+2.0 Vdc 


4 


6 


\ 


7 

7 

7 


- 


9 
9 
6 
6 
9 
9 


2 
2 
2 
2 
2 
2 


8 


1,16 


Set Input 
Propegetion Delay 


'8+2+ 
<12+ 15+ 
<S+3- 
•12+14- 


2 

IS 
3 
14 


1.1 

T 


4.4 

1 


1.2 

1 


2.8 

\ 


4.3 

1 


1.2 


4.8 

T 


\ 


- 


- 


6 
12 
5 
12 


2 

15 
3 
14 


8 

r 


1,16 


ReMt Input 
Propagation Delay 


t4+2- 
'13+15- 
t4+3+ 
•13+ 14+ 


2 
15 
3 
14 


1.1 

\ 


4.4 

\ 


1.2 

i 


2.8 

T 


4.3 


1.2 


4.8 
T 


\ 


- 




4 
13 
4 
13 


2 
16 
3 
14 


8 

\ 


1,16 


Setup Time 


•letuR 


7 


- 


- 




1.5 


2.5 




- 


ni 


- 




6,7 


2 


8 


1,16 


Hold Time 


'hold 


7 


- 


- 


1.5 


-0.5 


- 




- 


nt 


- 


- 


6,7 


2 


8 


1,16 


Toggle Frequency (Max) 


fTog 


2 


126 


- 


125 


160 


- 


126 


- 


MHz 


- 


- 


6 


2 


8 


1,16 



'Individually test each Input; apply V| [_ rnin f P*" under test. 
* *Pln 3 is tied to pin 7 for these tests. 
tOutput level to be measured after a clock pulse has been applied to the Cg input (pin 6) 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. Voltage levels will 
shift approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to 2.0 volts. 
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For AC tests, all input and output cables to the scope are equal 

lengths of 50-ohm coaxial cable. Wire length should be < 1/4 

inch from TPjp to input pin and TPom to output pin. A 50-ohm 

termination to ground is located in each scope input. Unused 

outputs are connected to a 50-ohm resistor to ground. 

Test procedures are shown for only one input or set of input 

conditions. Other inputs are tested in the same manner. 

All voltage measurements are referenced to the ground terminal. 

Terminals not specifically referenced are left electrically open. 



DIGITAL 1,000/10,000 SERIES ECL ■ 10131 



TOGGLE FREQUENCY TEST CIRCUIT 





V|n 


Vcci-vcca-^^ovdc v„„, 




1 




O 


A 


1 






Coax 


2bnf qv 


?p luF 


Coax 






~ 


" 




Clock Input 


TPjn 




|b 












TPout 


(S\ 




" 


Ce q 






IS* 












9 












7 




3 
















; 270 




L 
















F 


?i; o.i/j 






i " i 1 






Vee = -3.2 Vdc V 


EE 



SWITCHING 


TIME 


TEST 


CIRCUIT 










10131 




i 






Vcci = 

+2,0 

< 


"002 
Vdc 


V 

1 

q^ 0.1/iF 


Coax 




Coax 


25(iF ?fc 












—1 = 








S 




Input Pulse 
Generator 






6 


Ce q 


2 n 


/-"-• 








(r^ 


^ 


^ 


^ 




^ 




Z TPj„ 




7 


D Q 


3 
















R 






L 












^^ O.liiF 








o 










Vee = 3.2 Vdc 





PROPAGATION DELAY WAVEFORMS @ 25°C 



60% / \ I 



Q Output ■ 
Q Output , 



*B+2+ — *"l ^ — ^1 ^^ — *4+2- 



. +0.31 V 
. 1.11V 



f +0.31 V 



- 20% 



-I 1-^ <4+: 



3+ 






80% 
20% 
I I-"— '3+ 



+1.11 V 



— •^ ^setupl** — 



NOTE 

*sGtup '* t'^s minimum time before the positive transition of the 
clocl< puise (C) that information must be present at the data 
input (D). 

*hold is the minimum time after the positive transition of the clocl< 
pulse (C) that information must remain unchanged at the data 
input (D). 
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VcC2 O- 



10131 
(1/2 OF CIRCUIT SHOWN) 



X 



<5£>' 



>- 



K. HC pt"" HC ph pH' 



rVi 



< 



t: 



>- 



^Pu ll'" 



^ 



V^ 



< 



J3 
O 

c 



CO 



g 

-I 
> 



o 
o 
o 



m 
m 



o 



* OVee 
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DUAL MULTIPLEXER LATCH 
[WITH RESET) 



10132F: -30 TO +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



10132 



DESCRIPTION 

The 10132 is a dual clocked D-type latch with 2 to 1 data 
multiplexing. Each latch may be clocked separately by 
holding the common clock in the low state, and using the 
clock enable inputs for the clocking function. If the 
common clock is to be used to clock the latch, the clock 
enable (Ce) inputs must be in the low state. In this state, 
the enable inputs perform the function of enabling the 
common clock, (Cc). 

Any change at the selected D input will be reflected at the 
output while the clock is low. The outputs are latched on 
the positive transition of the clock. While the clock is in the 
high state, a change in the information present at the data 
or select inputs will not affect the output information. 

The asynchronous reset input (R) overrides the clock 
inputs. 

Input pulldown resistors eliminate the need to tie unused 
inputs to VeE- 



FEATURES 

• HIGH SPEED COMBINED MULTIPLEXER - LATCH 
IMPROVES SYSTEM PERFORMANCE. 

• MULTIPLEXED INPUTS TO REDUCE PACKAGE 
COUNT 

• FAST PROPAGATION DELAY = 2.5 ns TYP (DATA) 
= 3.7 nsTYP (SELECT) 

= 3.0 ns TYP (RESET) 
= 4.0 ns TYP (CLOCK) 

• LOW POWER DISSIPATION = 200 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE 5012 
LINES 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



LOGIC DIAGRAM 



10132 



A 11 

XO 4 O- 



Hiri 



:^r>I 




to 



^=o 



VCCI =1.Vcc2 = 16,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL ='1' 



APPLICATIONS 

• COMBINED MULTIPLEXER - REGISTER FOR: 
high speed central processors 
high speed peripherals 
high speed minicomputers 
high speed accumulators 
communication systems 



TRUTH 


TABLE 








R 


^in 


Cc 


CE 


Zn + 1 


1. 


L 


L 


L 


L 


1. 


L 


L 


H 


Zn 


L 


L 


H 


L 


Zn 


L 


L 


H 


H 


Zn 


L 


H 


L 


L 


H 


L 


H 


L 


H 


Zn 


L 


H 


H 


L 


Zn 


L 


H 


H 


H 


Zn 


H 





H 





L 



<t> = Don't Care. 

X,n = A • XO + A • XI 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10132 



ELECTRICAL CHARACTERISTICS 


tures! 


■ 






»Tnt 

Temp«raturfl 
-30°C 
+2B°C 
+8B°C 


TEST V6LTAOG VALUES 






(at Listed Voltages and Ambient Temporal 


(Volti) 


Gnd 


VlHmax 


VlL min 


V|HA mln 


Vila max 


vee 




-0.890 


-1.890 


-1.205 


-1.500 


-6.2 




-0.810 


-1.850 


-1,105 


-1.475 


-6.2 




-0.700 


-1.825 


-1 .035 


-1.440 


-5.2 


CharKteriBtle 


Symbol 


Pln 
Under 
T«t 


10132 T«t Limlti 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+28° C 


+85° C 


Unit 


V|H imK 


V|L mIn 


V|HA mln 


VILA max 


Vee 


MIn 


Mai . 


MIn 


Typ 


Max 


MIn 


Max 


Power Supply Current 


IE 


8 


- 


- 


- 


- 


50 


- 


_ 


mAdc 


7,11 


- 


_ 


- 


8 


1,16 


Input Current 


linH 


4 

5 

6 

7 

10 
11 


- 


- 


- 


- 


290 
290 
390 
290 
220 
220 


- 


- 


uAdc 


4 
5,11 
6,7 
7 
10 
11 


- 


- 


- 


8 


1,16 


linL 


4" 


- 


- 


0.50- 


- 


- 


- 


- 


MAdc 


- 


4 


- 


- 


8 


1,16 


Logic "1 " 
Output Voltage 


VOH 


2 
2 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


_ 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 

5,11 


7,9,10 
7,9,10 


- 


~ 


8 
8 


1,16 
1,16 


Logic "0" 
Output Voltage 


Vol 


3 
3 


-1 .890 
-1.890 


-1.875 
-1 .675 


-1.860 
-1.850 


: 


-1.650 
-1.650 


-1 .825 
-1 .825 


-1.615 
-1.615 


Vdc 
Vdc 


4 
5,11 


7,9,1 1 
7,9,10 


: 


- 


8 
8 


1,16 
1,16 


Logic "1" 
Threshold Voltage 


VOHA 


2 
2 


-1.080 
-1.080 


- 


-0.980 
-0.980 


- 


- 


-0.910 
-0.910 


- 


Vdc 
Vdc 


11 


7,9,10 
7,9,10 


4 
5 


- 


8 
.8 


1,16 
1,16 


Logic "0" 
Threshold Voltage 


VOLA 


3 
3 


- 


-1 .656 
-1 .656 


: 


: 


-1 .630 
-1.630 


- 


-1 .595 
-1 .595 


Vdc 
Vdc 


11 


7,9,10 
7,9,10 


4 

5 


: 


8 
8 


1,16 
1,16 


Switching Times (50-ohm load) 

(See Figure 1) 

Propagation Oelay Data 
Reset 
Clock 
Select 


<4+2+ 
«6+2- 
t7-2+ 
'11+2+ 


2 

1 


_ 


- 


_ 


2.5 
3.0 
4.0 
3.7 


_ 


_ 


- 


ns 


+1.11 V 


+0.31 V 


Pulw In 


PulH Out 


-3.2 V 


+2.0 V 


7 
4 
5 


7,9,10 
7 


4 
6 
7 
11 


2 


8 

i 


1,16 


Setup Tihie Data 

Select 
Hold Time Data 
Select 
Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


'setup 
'setup 


2 
2 


~ 


~ 


~ 


1.5 
2.5 


_ 


~ 


~ 


n» 


5 


11 

7 


4,10 
10,11 


2 
2 


8 
8 


1,16 
1,16 


'hold 
'hold 


2 
2 


: 


- 


- 


0.0 

-0.5 


: 


_ 


- 


n! 


5 


11 

7 


4,10 
10,11 


2 
2 


8 
8 


1,16 
1,16 


'2+ 
'2- 


2 

2 


- 


- 


- 


S.O 
2.0 


- 


- 


- 


n! 


- 


7,9,10 
7,9,10 


4 
4 


2 

2 


8 
8 


1,1 6 '"■ 
1,16 



*AII other inputs tested in the 



SWITCHING TIME TEST CIRCUIT 



10132 



COAX JL 

DATA LJ _lJ~""X 

INPUT '+' T_^ 



X — — 1 

26 (iF^ =:0.1nl 



"H 






to 



I 



■X. 0.1 nF 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 
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PROPAGATION DELAY WAVEFORMS® 25°C 



10132 



X INPUT 
14+2+ 



H 



+0.31V 



OUTPUT jl 



"80% 

Z OUTPUT f\ B0% 

"~~1 I 20% 

'2 + ^ L_ 

I r^'e 



\ 



80% 
20% 



/_ 



\ 



+0.31 V 
- +1.11 V 






./ri 



+0.31 V 
+1.11 V 



/ 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test tabie, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained.iVoltage levels will shift 
approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lerfgths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^, to Input pin and TPq^ to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 



sionntics 



QUAD D-TYPE LATCH 
(WITH GATED OUTPUTS) 



ADVANCED INFORMATION 

DESCRIPTION 

The 10133 is a high speed, low power, ECU quad latch 
consisting of four bistable latch circuits with D-type inputs 
and gated Q outputs. Open emitters allow a large number of 
outputs to be wire-ORed together. Latch outputs are gated, 
allowing direct wiring to a bus. When the clock is high, the 
outputs will follow the D inputs. Information is latched on 
the negative going transition of the clock. 
The outputs are gated low when the output enable is high. 
All four latches may be clocked at one time with the 
common clock, or each half may be clocked separately with 
its clock. 

LOGIC DIAGRAM 



10133 



Dl 7 

o- 



CE, 12 

o — 






VCCI =1,Vcc2 = 16,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 



10133 



10133F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



FEATURES 

• FAST PROPAGATION DELAY 

= 4.0 ns TYP CLOCK OR DATA TO OUTPUT 

= 2.0 ns TYP ENABLE TO OUTPUT 

= 0.7 ns TYP SETUP AND HOLD TIMES 

• GATED OUTPUTS FOR BUS-ORIENTED APPLI- 
CATIONS 

• HIGH DENSITY - FOUR LATCHES PLUS GATING 

• LOW POWER DISSIPATION = 290 mW/PACKAGE 
' TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE FOUR 
50 KLINES 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee =" -5.2 V +5% RECOMMENDED 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



APPLICATIONS 

• TEMPORARY STORAGE ELEMENT IN: 

high speed central processors 

high speed peripherals and memories 

high speed digital communications 

instrumentation 

test equipment 

• BUS-ORIENTED STORAGE REGISTER FOR: 

mini-computers 
array processors 



TRUTH TABLE 



G 


C 


D 


Qn+1 


H 








L 


L 


L 


<t> 


Qn 


L 


H 


L 


L 


L 


H 


H 


H 



C = Cc + Ce 
= Don't Care 



NOTES: 

1. For AC tests, all Input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^ to input pin and TPout *° output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

2. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test soclcet 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10133 



ELECTRICAL CHARACTERISTICS 






iSTsst 
Temperature 
-30° C 
+25° C 
+85" C 


TEST VOLTAGE VALUES 




1 




(Volts) 


Gnd 


(at Listed Voltages and Ambient Temperatures). 


V|H max 


ViLmin 


VlHAmin 


Vila max 


vee 




-0.890 


-1.890 


-1 .205 


-1.500 


-6.2 




-0.810 


-1.850 


-1.105 


-1.476 


-5,2 




-0.700 


-1 .825 


-1.035 


-1 .440 


-5.2 


Characteristic 


Symbol 


Pin 
Utider 
Test 


10133 Test Limits 


Unit 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW; 


-30 C 


+25 C 


+85" C 


V|H max 


ViLmin 


VlHAmin 


Vila max 


vee 


Min 


Max 


Min 


Typ 


Max 


Min 


Max 


Power Supply Dram Current 


Ie 


8 


~ 






- 


75 


- 


- 


mAdc 


- 


13 


- 


- 


8 


1,16 


Input Current 


linH 


3 


- 


- 






245 


- 


- 


MAdc 


3 


- 


- 


- 


8 


1,16 






4 




- 






220 


- 


- 


1 


4 


... 


- 


- 


1 


1 






5 


~ 


- 




- 


350 








5 


- 


- 


- 


linL 


3 




- 


0.5 




- 


- 




fiAdc 


- 


3 


- 


- 


8 


1,16 


Logii: "I" 
Output Volliitii! 


VOH 


2 
2 
2 


-1.060 
1 


-0.890 
1 


-0.960 
1 


- 


-0.810 


-0.890 
1 


-0.700 
1 


Vdc 
. 1 


3,4 

3.13 

4 


- 


- 


- 


8 

1 


1,16 

\ 


Logic "O" 


Vol 


2 


-1 .890 


-1.675 


-1.850 


- 


- 1 .650 


- 1.826 


-1.615 


Vdc 


13 


- 


- 


- 


8 


1,16 


Output Voltage 




2 
2 


1 


1 


1 


- 


1 


1 


1 


1 


3.5 
13 


- 


- 


- 


1 


1 


Logic "l" 


VOHA 


2 


-1 .080 


^ 


-0.980 


- 


- 


-0.910 




Vdc 


3,4 


- 


- 


5 


8 


1,16 


rhresholrl Voltage 




2 
2 

2t 

2tt 

2tt 

2 

2 






- 






- 


' 






- 






4 

3,4 
3 

3 
3 


- 


3 

4 
13 


4 










Logic "O" 


VOLA 


2 


- 


-1.655 


- 


- 


-1.630 


.- 


-1.595 


Vdc 


3,4 


- 


5 


- 


8 


1,16 1 


Threshold Voltage 




2 

2 

2t 

2tt 

2tt 










.: 






: 










4 


- 


- 


3 




























- 










3 
3 


- 




13 








Switching Times t tt 
(50 i! loadl 






















+1.11 V 




Pultie In 


Pulse Out 


-3.2 V 


+2.0 V 












Proiiagation Delay 


13+ 2+ 


2 


- 






4.0 


- 


- 


- 


ns 


4 


- 


3 


2 


8 


1,16 




M t 21- 


2 


- 


- 




4.0 


- 


- 


- 






3 


~ 


4 


2 












>5 - 2+ 


2 


- 


- 




2.0 


- 


- 


- 






- 


- 


5 


2 












•setup- 


3 






- 


0.7 


- 


- 


- 






- 


- 


3 


2 












•hold" 


3 








0.7 


- 


- 


- 






- 




3 


2 










Rise Tune 120% to 80%) 


'2+ 


2 


- 


- 


- 


2.0 


- 


- 


- 






4 




3 


2 










Fall Time 120% to 80*1 


'2- 


2 


- 


- 


- 


2.0 


- 


- 


- 




4 


- 


3 


2 




T 1 



tOutput level to be measured after a clock pulse has been applied 
to the clock Input (Pin 4). 
ttData input at proper high/low level while clock pulse Is high so 
that device latches at proper high/low level for test. Levels are 
measured after device has latched. 



SWITCHING TIME TEST CIRCUIT 



*^setup 's minimum time before the negative transition of the 
clock pulse (C) that information must be present at the data 
input (D). 
'**hold is the minimum time after the negative transition of the 
clock pulse (C) that information must remain unchanged at the 
data input (D). 

PROPAGATION DELAY WAVEFORMS® 25°C 



10133 



INPUT 



1 

X 



1 



I coax 

^ 0.1 mf 



1 



PULSE GENERATOR 




^=^2>--^ 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



J; 0.1 ^F 



V,N ^\^ 



10133 



=^i I--I 



80% 
50% 
20% 



'-tz I -;: 



F^-4 



—jh-m, I ^r- 

-jf-sa% -JJr- 
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SignDtiGS 



DUAL MULTIPLEXER -LATCH 
(WITH INDEPENDANT SELECTS) 



10134F: -30 to +86°C CERDIP 



DIGITAL 10,000 SERIES ECL 



10134 



DESCRIPTION 

The 10134 is a dual clocked D-type latch with 2 to 1 data 
multiplexing. Each latch may be clocl<ed separately by 
holding the common clocl< in the low state, and using the 
clock enable inputs for the clocking function. If the 
common clock is to be used to clock the latch, the clock 
enable (Ce) inputs must be in the low state. In this state, 
the enable inputs perform the function of enabling the 
common clock (Cc). 

Any change at the selected D input will be reflected at the 
output while the clock is low. The outputs are latched on 
the positive transition of the clock. While the clock is in the 
high state, a change in the information present at the data 
or select inputs will not affect the output information. 

Input pulldown resistors eliminate the need to tie unused 
inputs to VeE- 

LOGIC DIAGRAM 



10134 



cn 



CEO 10 O- 
Cr 7 O- 



to 



a 



1=0 



VCCI =1.Vcc2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



FEATURES 

• HIGH SPEED COMBINED MULTIPLEXER - LATCH 
IMPROVES SYSTEM PERFORMANCE. 

• MULTIPLEXED INPUTS TO REDUCE PACKAGE 
COUNT 

• FAST PROPAGATION DELAY = 2.5 ns TYP (DATA) 
= 3.5 nsTYP (SELECT) 

= 4.0 ns TYP (CLOCK) 

• LOW POWER DISSIPATION = 225mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE 50 
LINES 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 



APPLICATIONS 

• COMBINED MULTIPLEXER - REGISTER FOR: 
high speed central processors 
high speed peripherals 
high speed minicomputers 
high speed accumulators 
communication systems 



TRUTH TABLE 



c 


AO 


xo 


XI 


Zn + 1 


L 


L 


L 





L 


L 


L 


H 





H 


L 


H 





L 


L 


L 


H 





H 


H 


H 











Zn 



= Don't Care 

C = CEJ- Cc 

Xin = AO • XO + AO 



XI 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10134 



ELECTRICAL CHARACTERISTICS 












TEST VOLTAGE VALUES 




1 




(Volts) 




(At Listed Voltages and Ambient Temperatt 


ires). 






Temperature 
-30° C 
+26° C 
+85° C 


VlHmax 


VlLmin 


V|HA min 


Vila max 


Vee 






-0.890 


-1.890 


-1 .205 


-1.500 


-5.2 




-0.810 


-1.850 


-1.105 


-1.476 


-5.2 




-0.700 


-1.625 


-1 .036 


-1 .440 


-6.2 






Pln 


10134 Test Limit! 


TESTV 


Characteristic 


Symbol 


Under 
T«l 


-30° C 


+26° C 


+85° C 


Unit 










' 


Gnd 


MIn 


Max 


Min 


Max 


Min 


Max 


V|H max 


VlLmin 


VlHA min 


Vila max 


Vee 


Power Supply Drain Current 


IE 


8 


- 


- 


_ 


56 


- 


- 


mAdc 


6,7,11 


- 


- 


_ 


8 


1,16 


Input Current 


lin H 


4 


- 


- 


- 


290 


- 


- 


wAdc 


4 


- 


- 


- 


8 


1,16 






B 


- 


- 


- 


290 


- 


- 






5,6 


- 


- 


- 














8 


- 


- 


- 


220 


- 


- 






6 


- 


- 


- 














7 


_ 


._ 


- 


290 


- 


_ 






7 


_ 


- 


- 














10 


_ 


- 


- 


220 


- 


_ 




10 


_ 


- 


- 










linL 


4- 


- 


- 


0.60 


- 


- 


- 


(lAdc 


- 


4 


- 


- 


8 


1,16 


Logic "1" 


VOH 


2 


-1 .060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


4 


6,7,10 


- 


- 


8 


1,16 


Output Voltage 




2 


-1.060 


-0.890 


-0.960 


-0.810 


-0.890 


-0.700 


Vdc 


5,6 


7,10 


- 


- 


8 


1,16 


Logic "0" 


Vol 


2 


-1.890 


-1.676 


-1.860 


-1 .660 


-1.826 


-1.616 


Vdc 


- 


4,6,7,10 


- 


- 


8 


1,16 


Output Voltage 




2 


-1.890 


-1.875 


-1.860 


-1.660 


-1 .826 


-1.615 


Vdc 


6 


5,7,10 


- 


- 


8 


1,16 


Logic "1" 


VOHA 


2 


-1 .080 


- 


-0.980 


- 


-0.910 


- 


Vdc 


- 


6,7,10 


4 


- 


8 


1,16 


Threshold Voltage 




2 


-1 .080 


- 


-0.980 


- 


-0.910 


- 


Vdc 


6 


7,10 


6 


- 


8 


1,16 


Logic "0" 


VOLA 


2 


- 


-1.655 


- 


-1.830 


- 


-1 .596 


Vdc 


- 


6,7,10 


- 


4 


8 


1,16 


Threshold Voltage 




2 


- 


-1.656 


- 


-1.630 


- 


-1 .695 


Vdc 


6 


7,10 


- 


5 


8 


1,16 


Switching Times (50-ohm load) 
(See Figure 1) 










Typ 


Max 








+1.11 V 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


















Propagation Delay Data 


<4+2+ 


2 


- 


- 


2.5 


- 


- 


- 


ns 


- 


6,7,10 


4 


2 


8 


1,16 


Clock 


'10-2+ 


1 


- 


- 


4.0 


- 


- 


- 


1 


4 


7 


10 


1 


1 


i 


Select 
Setup Time Data 


'6+2+ 


- 


- 


3.5 


- 


- 


- 


8 


7,10 


6 


f 


'setup 


2 


- 


- 


1.6 


- 


- 


- 


ns 


- 


6,7 


4,10 


2 


8 


1,16 


Select 
Hold Time Data 


'setup 


2 


- 


- 


2.6 


- 


- 


- 


ns 


5 


7,11 


6,10 


2 


8 


1,16 


'hold 


2 


- 


- 


0.0 


- 


- 


- 


ns 


- 


6,7 


4,10 


2 


8 


1,16 


Select 
Rise Time 120% to 80%l 


'hold 


2 


- 


- 


-0.5 


- 


- 


- 


ns 


5 


7,11 


6,10 


2 


8 


1,16 


'2+ 


2 


- 


- 


2.0 


- 


- 


- 


ns 


- 


6,7,10 


4 


2 


8 


1,16 


Fall Time (20% to 80%) 


'2- 


2 


- 


- 


2.0 


- 


- 


- 


ns 


- 


6,7,10 


4 


2 


8 


1,16 



*AII other inputs tested in the s 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORIVIS® 25°C 



10134 

Vcci ' VcC2 " 
+2.0 Vdc 




INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



10134 


/ 




1 I.I lU 


60% [/ 






X INPUT /l 






"•'•-!|]^ 






—jf— 80% 


\ 




"iTTT ""^ 


\ 




Z INPUT -jf- \ 20% 


n 


r 


'2+-^| 1^ 


-/»% 


\ 




'—^ 


\ 




'setup 1 ■" " 


" *H 'hold 






^ 50% 




/ 




+0.31 V 


Z 


/ 









NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 4 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 
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2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPQy.|. to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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UNIVERSAL HEXADECIMAL COUNTER 
UNIVERSAL DECIMAL COUNTER 



ADVANCE INFORMATION 
TO BE ANNOUNCED 



DESCRIPTION 



10136F, 10137F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 

APPLICATIONS 



The 10136 and 10137 are high speed synchronous counters 
that can count up, count down, preset, or stop count at 
rates exceeding 100 IVIHz. 

The 10136 is a 16-state (Hexadecimal) counter and the 
10137 is a 10-state (Decade) counter. 



The flexibility of these devices allows the designer to use 
one basic counter design for all applications. The 
synchronous count feature makes these MSI parts suitable 
for either computers or instrumentation. 



10136 
10137 



Either the binary counter (10136) or the decade counter 
(10137) can be useful in high speed central processors and 
peripheral controllers, mini-computers, high speed digital 
communication equipment, and instrumentation. 



When used as a prescaler, it is possible to extend the input 
frequency of the 10136, 37 to over 200 MHz with 
the 10231. 



The carry input enables the counter, and prevents it from 
changing state when the clock goes high. The inputs S1 and 
S2 control the state of the counter: stop count, increment 
(count up), decrement (count down), and preset (program) 
count. The other inputs are clock, and the four D inputs for 
presetting the counter. 

The outputs include four Q's and a carry out which goes 
low on the terminal count. When an output is not needed, 
it can be left open to conserve system power. 



FUNCTION SELECT TABLE 



SI 


S2 


OPERATING MODE 


L 


L 


Preset (Program) 


L 


H 


Increment (Count Up) 


H 


L 


Decrement (Count Down) 


H 


H 


Hold (Stop Count) 



The counter changes state only on the positive-going edge 
of the clock. Any other input may change at any time 
except during the positive transition of the clock. The next 
state of the counter is determined by the configuration of 
the inputs only during the positive transition of the clock. 

BLOCK DIAGRAMS 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 





10136 






10137 














13 fXfl^."^ 






,, SYSTEM^ 










O Q, 16 


QQ, IB 


























QCftRpV « 


OWRRV 4 








TOT 

'1' 


7 $2 O 


"5UT 


VCCI =1,VcC2 = ''6, \ 
POSITIVE LOGIC: HIC 


/EE = 8 

5H LEVEL = 
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FOUR-BIT UNIVERSAL Iflj^l 
SHIFT REGISTER ' U I *f I 



ADVANCE INFORMATION 
TO BE ANNOUNCED 



DESCRIPTION 

The 10141 is a four bit universal shift register. The register 
performs shift left or right, serial/parallel in and 
serial/parallel out with no external gating. This device is 
useful for counting, temporary storage, and shifting in high 
speed digital communication systems, instrumentation, 
peripheral controllers and computers. 



Inputs SI and S2 control the four possible operations of 
the register without interfering with . the clock. The 
flip-flops shift information on the positive edge of the 
clock. The four operations are: stop shift, shift left, shift 
right, and parallel entry of data. The other six inputs are all 
data type inputs: four for parallel data entry, one for 
shifting in from the left (DL), and one for shifting in from 
the right (DR). When the register is used for serial output 
only, the unused emitter-follower outputs can be left open. 



The 10141 is. capable of 200 MHz shift rate operation 
(typical). 



10141 F: -30to+85°C, CERDIP 

DIGITAL 10.000 SERIES ECL 

BLOCK DIAGRAM 



— 014 
-Ol6 
-02 
-03 



Vcci =1, VcC2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



TRUTH TABLE 



FUNCTION TABLE 



PULSE 


INPUTS 


OUTPUTS* 


SI 


S2 


D3 


D2 


D1 


DO 


DR 


DL 


Q3 


Q2 


Q1 


GO 





L 


L 


L 


H 


H 


L 


X 


X 


_ 


_ 


_ 


_ 


1 


L 


L 


L 


H 


H 


L 


X 


X 


L 


H 


H 


L 


2 


L 


L 


H 


L 


L 


H 


X 


X 


H 


L 


L 


H 


3 


L 


L 


H 


H 


L 


L 


X 


X 


H 


H 


L 


L 


4 


L 


H 


X 


X 


X 


X 


L 


X 


L 


H 


H 


L 


5 


L 


H 


X 


X 


X 


X 


H 


X 


H 


L 


H 


H 


6 


L 


H 


X 


X 


X 


X 


L 


X 


L 


H 


L 


H 


7 


L 


H 


X 


X 


X 


X 


L 


X 


L 


L 


H 


L 


8 


H 


L 


X 


X 


X 


X 


X 


L 


L 


H 


L 


L 


9 


H 


L 


X 


X 


X 


X 


X 


H 


H 


L 


L 


H 


10 


H 


L 


X 


X 


X 


X 


X 


H 


L 


L 


H 


H 


11 


H 


L 


X 


X 


X 


X 


X 


L 


L 


H 


H 


L 


12 


H 


L 


X 


X 


X 


X 


X 


L 


H 


H 


L 


L 


13 


H 


H 


X 


X 


X 


X 


X 


X 


H 


H 


L- 


L 


14 


H 


H 


X 


X 


X 


X 


X 


X 


H 


H 


L 


L 



^Outputs as 6x1st after pulse appears at "C" Input with input 
conditions as shown. 

(Pulse = Positive transition of clock input) 
X = Don't Care 
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FUNCTIONTABLE | 


SELECT 


OPERATING MODE 


SI 


S2 


L 


L 


Parallel Entry 


L 


H 


Shift Right 


H 


L 


Shift Left 


H 


H 


Stop Shift 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 



signDtiEs 



12-BIT PARITY IHICn 
CHECKER-GENERATOR CIRCUIT ' U ' "U 



ADVANCE INFORMATION 
TO BE ANNOUNCED 



DESCRIPTION 

The 10160 is a high performance parity circuit constructed 
with nine EXCLUSIVE-OR gates in a single package, 
internally connected to provide odd parity checking or 
generation. 



10160 F: -30to+85°C 

DIGITAL 10,000 SERIES ECL 



FEATURES 

• HIGH FUNCTIOIMAL DENSITY ON ONE CHIP 
REDUCES PACKAGE COUNT AND SAVES SYSTEM 
POWER 

• FAST PROPAGATION DELAY = 4.0 nsTYP 



Input pulldown resistors ensure that the unconnected 
inputs are pulled to low logic level allowing parity detection 
and generation for less than 12 bits. 



• LOW POWER DISSIPATION = 325 mW/PACKAGE 
TYPE (NO LOAD) 

• HIGH FANOUT CAPABILITY- 

CAN DRIVE 50^2 LINES 



The Output goes high with ODD parity on input pins 3 
through 15. (That is, if there are 1,3,5,7,9 or 11 '1'son 
these inputs). 



• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• CONTROLLED OUTPUT RISE AND FALL TIMES 

-2.0 ns TYP (20% TO 80%)(ALL OUTPUTS LOADED) 



Expansion for word lengths greater than 12 bits can be 
achieved by connecting to the carry inputs of the 10170 
Parity Circuit or by using 10107 or 10113 EXCLUSIVE- 
OR gates. 

LOGIC DIAGRAM 



10160 




O DD P ARITY OUT 



VCCI =1, VcC2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 

TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER LOGIC AND BUSSING CAPABILITY 
ELECTRICAL CHARACTERISTICS 



Conditions: Ta = 25 


'C,Vee = 


-5.2 V 


±1% 


1. 


IE 


= 62 mA dc 
= 78 mA dc 


typ. 
max. 






2. 


linH 


= 265 mA dc 


max. (pin 


3 etc.) 








= 220 mA dc 


max. (pin 


4 etc.) 




Conditions: Ta = 25 


'C, Vcc = 


+2.0 V 


±1%, 






vee = - 


3.2 V+1°/ 


D, 50 n loads 1 


3. 


tpd 


= 4.0 ns typ. 








4. 


tr,tf 


= 2.0 ns typ. 


(20% to 80%) 





TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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signotics 



1 OF 8 DEMULTIPLEXER/DECODER 
[SELECTED OUTPUT IS LOW) 



DESCRIPTION 

The 10161 is a binary coded 3 line to 8 line decoder. 
Outputs are normally high with the selected output going 
low. Two enable inputs make it ideally suited for 
demultiplexer applications. One of the two enable inputs 
can be used as the data enable input. Either enable input 
when high, forces all outputs high. 



The 10161 is a true parallel decoder using internal emitter 
dotting techniques. Hence it eliminates unequal delay times 
found in other decoders. The 10161 is a low power, high 
speed device with high Z input pulldown resistors and open 
emitter outputs. 



LOGIC DIAGRAM 



10161 



-^o^ 



^^o^ 



V.SB, j^ 



El 15 0—\ >c- 

EJ 2 O— L_^ 



O-^'" 



i>-' 



i>^ 



^n>^ 



J>^e» 



(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 



VCCI =1-VCC2 = 16. Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



10161 F: -30to+85°C,CERDIP 

DIGITAL 10,000 SERIES ECL 



10161 



FEATURES 

• FAST PROPAGATION DELAY 

= 4.0 ns TYP ADDRESS TO OUTPUT 
= 4.5 ns TYP ENABLE TO OUTPUT 

• LOW POWER DISSIPATION = 295 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE EIGHT 
BOWLINES 

• TRUE PARALLEL DECODER - ELIMINATES UN- 
EQUAL DELAY TIMES 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• HIGH Z INPUTS - INTERNAL 50 k^ PULLDOWNS 

• OPEN EMITTER OUTPUTS 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



APPLICATIONS 

• 1 of 8 Decoder 

• 1 line to 8 line Demultiplexer 



TRUTH TABLE 



ENABLE 
INPUTS 


INPUTS 


OUTPUTS 


El 


EO 


A2 


'ai 


AO 


DO 


D1 


D2 


D3 


D4 


D5 


D6 


D7 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 











H 


H 


H 


H 


H 


H 


H 


H 


L 


H 











H 


H 


H 


H 


H 


H 


H 


H 


H 


H 











H 


H 


H 


H 


H 


H 


H 


H 



= Don't Care. 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 



5-76 



DIGITAL 1,000/10,000 SERIES ECL ■ 10161 



ELECTRICAL CHARACTERISTICS 






©Test 
Temperature 
-30° C 
+25° C 
+85° C 


TEST VOLTAGE VALUES 


(VCC> 
Gnd 

1,16 


(at Listed Voltages and Ambient Temperatures). 


(Volts) 


VlH max 


VlL mln 


V|HA mln 


Vila max 


Vee 




-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




-0.810 


-1.850 


-1.105 


-1 .475 


-5.2 




-0.700 


-1.825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pln 
Under 
Te»t 


lOiei Tett Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+26° C 


+8B°C 


Unit 


MIn 


Max 


MIn 


Typ 


Max 


MIn 


Max 


VlH max 


V|L mln 


V|HA mln 


Vila max 


Vee 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


57 


72 


- 


- 


mAdc 


2,7,9,14,15 


- 


- 


- 


8 


Input Current 


linH 


14 


- 


- 


- 


- 


265 


- 


- 


MAdc 


14 




- 


- 


8 


1,16 


linL 


14 


- 


- 


0.5 


- 


- 


- 


- 


»iAdc 


- 


14 


- 


- 


8 


1,16 


Logic "1" 
Output Voltage 


Vqh 


13 
13 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


- 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdo 
Vdc 


2 

15 


- 


- 


: 


8 
8 


1,16 
1,16 


Loflic "0" Output Voltage 


Vol 


13 


-1.890 


-1 .675 


-1.860 


- 


-1.660 


-1 .825 


-1.615 


Vdc 


14 


- 


- 


- 


8 


1,16 


Logic "1 " 
Threshold Voltage 


Vqha 


13 

13 


-1.080 
-1.080 


- 


-0.980 
-0.980 


- 


- 


-0.910 
-0.910 


- 


Vdc 
Vdc 


- 


- 


2 

15 


■ - 


8 
8 


1,16 
1,16 


Logic "0" Threshold Voltage 


VOLA 


13 


- 


-1 .655 


- 


- 


-1.630 


- 


-1 .595 


Vdc 


- 


- 


14 


- 


8 


1,16 


Switching Times * 
(60-ohm loadl 
Propagation Delay 

Rise Time (20% to 80%) 
Foil Time (20% to 80%l 


'14+13- 
<14-13+ 
•13+ 
<13- 


13 
13 
13 

13 


- 


- 


- 


4.0 
4.0 
2.0 
2.0 


- 


- 


- 


ns 


- 




Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


- 


14 

1 


13 

1 


8 

1 


1,16 



*Unused outputs connected to a 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



10161 



''ccr''cc2 

+2.0 Vdc 
Q 



i 0.1 (iF 



"OUT 
P 



INPUT 



'I — ' 



PULSE 
GENERATOR 



L 




_i 




> < 




-i 1 


1 ± 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10161 




l-Ht-h-- + 0.31V 




NOTES; 

1. Each ECL 10,000 series device has been designed to nneet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm Is maintained. Voltage levels will shift 
approximately 6 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to Input pin and TPgyi- to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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1 OF 8 DEMULTIPLEXER/DECODER 
[SELECTED OUTPUT IS HIGH) 



DESCRIPTION 

The 10162 is a binary coded 3 line to 8 line decoder. 
Outputs are normally low with the selected output going 
high. Two enable inputs make it ideally suited for 
demultiplexer applications. One of the two enable inputs 
can be used as the data enable input. Either enable input 
when high, forces all outputs low. 

The 10162 is a true parallel decoder using internal emitter 
dotting techniques. Hence it eliminates unequal delay times 
found in other decoders. The 10162 is a low power, high 
speed device with high Z input pulldown resistors and open 
emitter outputs. 



LOGIC DIAGRAM 



10162 



A2 



'hi^ 



Ao(LSB| r 



»s=cx 



^o^ 




(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 

VCCI =1,Vcc2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



10162F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



10162 



FEATURES 

• FAST PROPAGATION DELAY 

= 4.0 ns TYP ADDRESS TO OUTPUT 
= 4.5 ns TYP ENABLE TO OUTPUT 

• LOW POWER DISSIPATION = 295 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE EIGHT 
50 n LINES 

• TRUE PARALLEL DECODER - ELIMINATES UN- 
EQUAL DELAY TIMES 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• OPEN EMITTER OUTPUTS 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



APPLICATIONS 

• 1 of 8 Decoder 

• 1 line to 8 line Demultiplexer 



TRUTH 


TABLE 


















INPUTS 


OUTPUTS 1 


El 


EO 


A2 


A1 


AO 


DO 


D1 


D2 


D3 


D4 


05 


06 


07 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


!_ 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 











L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


<t> 








L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


t> 








L 


L 


L 


L 


L 


L 


L 


L 



= Dog't Care. 

TEMPERATURE RANGE 

• -30 to +85^0 Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10162 



ELECTRICAL CHARACTERISTICS 






©Test 
Temperature 
-30° C 
+25° C 
+85° C 


TEST VOLTAGE VALUES 


(Vcc) 
Gnd 




(Volts) 


(at Listed Voltages and Ambient Temperatures). 


VlHmax 


V|L mIn 


V|HA min 


Vila max 


Vee 




-0.890 


-1 .890 


-1 .205 


-1.500 


-5.2 




-0.810 


-1 .850 


-1.106 


-1 .475 


-6.2 




-0.700 


-1.825 


-1.035 


-1 .440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


10162 Test LItnlts 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+2B°C 


+85" C 


Unit 


V|H max 


V|L min 


V|HA min 


Vila max 


Vee 


Min 


Max 


MIn 


Typ 


Max 


Min 


Max 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


57 


72 


- 


_ 


mAdc 


- 


- 


- 


- 


8 


1,16 


input Current 


linH 
linL 


14 
14 


~ 


: 


0.5 


~ 


265 


- 


- 


/iiAdc 
;iAdc 


14 


14 


- 


~ 


8 
8 


1,16 
1,16 


Logic "1" 
Output Voitage 


VOH 


13 


-1.060 


-0.890 


-0.980 


- 


-0.810 


-0.890 


-0.700 


Vdc 


14 


- 


- 


- 


8 


1,16 


Logic "0" 
Output Voitage 


Vol 


13 
13 


-1 .890 
-1.890 


-1.676 
-1.675 


-1 .850 
-1.850 


: 


-1 .660 
-1.650 


-1.825 
-1.826 


-1.615 
-1.615 


Vdc 
Vdc 


2 
IS 


- 


- 


: 


8 
8 


1,16 
1,16 


Logic "1 " 
Tiireshoid Voitage 


VOHA 


13 


-1 .080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


14 


- 


8 


1,16 


Logic "0" 
Titresiioid Voitage 


VOLA 


13 
13 


: 


-1.665 
-1 .656 


- 


: 


-1.630 
-1.630 


- 


-1 .595 
-1.595 


Vdc 
Vdc 


- 


- 


2 

15 


^ 


8 
8 


1,16 
1,16 


Switching Times " 

(MKjiim ioad) 
Propagation Detay 

Rise Time (20%to80%l 
Faii Time 120% to 30%) 


'14+13+ 
t14- 13- 


13 
13 
13 
13 


_ 


- 


_ 


4.0 
4.0 
2.0 
2.0 


- 


- 


- 


1 


- 


- 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


14 


13 

1 


8 


1,16 



•Unused outputs connected to 50-ohm resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS® 25°C 



10162 



VcC1"VcC2 
+2.0 Vdc 

Q 



SfF i 



i 0.1 p 



"OUT 

Q 



INPUT 



I 



u 



PULSE 

generator 



L 




_1 








0.1 »<F J; 


1 1 





VgE--3.2 Vdc 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 




NOTES: 

1. Each ECL 10,000 series device has been designed to nneet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all Input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjp to input pin and TPout to output pin. A 50-ohm 
termination to ground Is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one Input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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8 LINE TO 1 UNE MULTIPLEXER 
(WITH ENABLE] 



DESCRIPTION 

The 10164 is a high speed, low power 8 to 1 
multiplexer/data selector which routes data present at 
one-of-eight inputs to the output. The data is routed 
according to the three bit code present on the address 
inputs. An enable input is provided for easy bit expansion. 
The 10164 has high Z input pulldown resistors and open 
emitter outputs. 



LOGIC DIAGRAM 




10164 



10164F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



FEATURES 

• FAST PROPAGATION DELAY 

= 3.5 ns TYP DATA TO OUTPUT 
= 5.0 ns TYP ADDRESS TO OUTPUT 
= 2.0 ns TYP ENABLE TO OUTPUT 

• OUTPUT ENABLE TO PERMIT OUTPUT BUSSING 

• LOW POWER DISSIPATION = 290 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE A 50 fi 
LINE 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



APPLICATIONS 

• 8 to 1 Multiplexer 

• 8 to 1 Data Selector 

• Parallel to Serial Conversion 

• Barrel Shift Logic 



TRUTH TABLE 





ADDRESS INPUTS 


Z 


ENABLE 




A2 


A1 


AO 


L 
L 
L 
L 


L 
L 
L 
L 


L 
L 
H 
H 


L 
H 
L 
H 


DO 
D1 
D2 
D3 


L 

l' 

L 
L 


H 
H 
H 
H 


L 
L 
H 
H 


L 
H 
L 
H 


D4 
D5 
D6 
D7 


H 











L 



Don't Care. 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10164 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 






(at Listed Voltages and Ambient Temperatures). t^„,JJ,Z 


(Volts) 


(VccI 
Gnd 

1,16 


V|H max 


ViLmin 


V|HA min 


Vila max 


Vee 


-30° C 


-0.890 


-1 .890 


-1.206 


-1.600 


-5.2 


+2B°C 


-0.810 


-1 .860 


-1.106 


-1 .475 


-5.2 


+85° C 


-0.700 


-1.825 


-1 .035 


-1 .440 


-6.2 


Characteristic 


Symbol 


Pin 
Under 
Tmt 


10164 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW; 


-30° C 


+25° C 


+86° C 


Unit 


V|H max 


ViLmIn 


V|HA min 


Vila max 




Min 


Max 


Min 


Typ 


Max 


Min 


Max 


V 


.E 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


66 


75 


- 


- 


mAdc 


- 


- 


- 


- 




Input Current 


linH 


4 


- 


- 


- 


- 


220 


- 


- 


nAdc 


4 


- 


- 


- 


8 


1, 


6 


linL 


4 


- 


- 


0.5 


- 


- 


- 


- 


nAdc 


- 


4 


- 


- 


8 


1, 


6 


Loaic "1" Output Voltage 


VOH 


15 


-1 .060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


4,9 


- 


- 


- 


8 


1,16 


Logic "0" Output Voltage 


Vol 


15 


-1 .890 


-1 .675 


-1 .850 


- 


-1 .660 


-1.825 


-1.615 


Vdc 


9 


- 


- 


- 


8 


1,16 


Logic "1" Threshold Voltage 


vqha 


16 


-1.080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


4,9 


- 


- 


2 


8 


1,16 


Logic "0" Threshold Voltage 


vqla 


16 


- 


-1 .655 


- 


- 


-1.630 


- 


-1 .696 


Vdc 


9 


- 


- 


2 


8 


1,16 


Switching Times" 

(50 nioadi 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


'4+ 1 5+ 
<4-16- 
t7+15+ 
17-15- 
'2+ 15+ 
•2-15+ 


16 
15 
15 
15 
16 
15 
15 
15 


- 


_ 


~ 


3.5 
3.5 
6.0 
5.0 
2.0 
2.0 
2.0 
2.0 


~ 


- 


~ 


" 


* 


+1.11 V 

9 

9 

5 

5 

7,6 
7,5 

9 

9 


~ 


Pulse In 

4 
4 
7 
7 
2 
2 
4 
4 


Pulse Out 
15 


-8.2 V 

8 


+2.0 V 

1.16 

f 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



r 
1 



"1 

I 



-ex 



-ctn 



PULSE GENERATOR 



:0- 




:0- 




INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



Vee " -^-2 Vdc 




NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPj^ to input pin and TPQy.( to output pin. A 50-ohm 
termination to ground is located In each scope channel input. 

3. Test procedures are shown for only one Input or for one set 
of Input conditions. Other Inputs are tested In the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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9BIT PARITY CIRCUIT 
(WITH 2 CARRY INPUTS) 



ADVANCE INFORMATION 



DESCRIPTION 

The 10170 is a high performance parity circuit constructed 
with triple EXCLUSIVE-OR gates. The function is 
optimized for use in byte organized systems. The device can 
generate or checl< 9 bits of parity in 2 gate delays. Larger 
word lengths to 27 bits can be checked in 3 gate delays by 
connecting output A of other 10170's to the carry inputs. 
The carry inputs may also be used for ODD/EVEN parity 
control. 



Output A goes high with ODD parity on input pins 3 
through 12. (That is if there are 1,3,5,7, or 9 'I's on these 
inputs). Output B goes high for ODD parity on output A 
and carry input pins 13 and 14. (That is if there are 
1,3,5,7,9 or 11 'I's on input pins 3 through 14). 

LOGIC DIAGRAM 



10170 



CARRY (NPUTS 




ODD PARITY 
OUTPUT A 
02 



VCCI = 1. VcC2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



10170F: -30TO+85°C,CERDIP 

DIGITAL 10,000 SERIES ECL 



10170 



FEATURES 

• OPTIMIZED FOR BYTE-ORGANIZED SYSTEMS 

• FAST PROPAGATION DELAY 

= 4.0 ns TYP (INPUT TO OUTPUT A) 
= 6.0 ns TYP (INPUT TO OUTPUT B) 
= 2.0 ns TYP (CARRY TO OUTPUT B) 

• CARRY INPUTS FOR EASY EXPANSION OR 

ODD/EVEN CONTROL 

• UP TO 9 BIT CHECK IN 4.0 ns 

• UP TO 27 BIT CHECK IN 6.0 ns WITH 

NO ADDITIONAL GATES REQUIRED 

• LOW POWER DISSIPATION = 280 mW/PACKAGE 

TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE 50 SI 

LINES 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 

TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER OUTPUTS FOR LOGIC AND 

BUSSING CAPABILITY 

ELECTRICAL CHARACTERISTICS 



Conditions: Ta = 25°C, Vee = -5.2 V ±1% 


1. 


IE 


= 54 mA dc, typ. 


2. 


linH 


= 265 juA dc, max. 


Conditions: Ta = 25°C, Vcc = +2.0 V±1%, | 






Vee = -3.2 V ±1%, 50 Q, loads 


3. 


tpd 


= 4.0 ns (inputs to output A) 
= 6.0 ns (inputs to output B) 
= 2.0 ns (carry to output B) 


4. 


tr,tf 


= 2.0 ns typ. (20% to 80%) 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DUAL 1 OF 4 DEMULTIPLEXER/DECODER 
(SELECTED OUTPUT IS LOW) 



DESCRIPTION 

The 10171 is a binary coded 2 line to dual 4 line 
decoder/demultiplexer. Outputs are normally high with the 
selected outputs going low. There are two parallel 1 line to 
4 line non-inverting data paths and a common enable input. 
Each data input when high forces its four outputs high. The 
enable input when high forces all eight outputs high. 



The 10171 is a true parallel decoder using internal emitter 
dotting techniques. Hence it eliminates unequal delay times 
found in other decoders. The 10171 is a low power, high 
speed device with high Z input pulldown resistors and open 
emitter outputs. 



LOGIC DIAGRAM 



10171 



H> 




tD^' 



:f>^' 



:-^r-i>-" 



7D~°' 



:-:0-o 



;z|3— °' 



(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 



VCCI =1. VcC2 = 16,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



10171 



10171 F: -30to+85°C,CERDIP 

DIGITAL 10,000 SERIES ECL 



FEATURES 

• FAST PROPAGATION DELAY 

= 4.0 ns TYP ADDRESS TO OUTPUT 

= 4.5 ns TYP ENABLE OfrDATA TO OUTPUT 

• LOW POWER DISSIPATION = 310 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE EIGHT 
BOWLINES 

• TRUE PARALLEL DECODER - ELIMINATES UN- 
EQUAL DELAY TIMES 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V +5% RECOMMENDED 

• HIGH Z INPUTS - INTERNAL 50 kO, PULLDOWNS 

• OPEN EMITTER OUTPUTS 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



APPLICATIONS 

• Dual 1 line to 4 line Demultiplexer 

• Crossbar Switch Applications 

• High Fanout 1 of 4 Decoder 

• Memory Chip Select Decoder 

TRUTH TABLE 



INPUTS 


OUTPUTS 1 


EO 


A1 


AO 


DAIN 


DAO 


DAI 


DA2 


DA3 


L 


L 


L 


L 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 











H 


H 


H 


H 



DB is Similar. = Don't Care. 



TEMPERATURE RANGE 

• -30 to -l-85°C Operating Ambient 

PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10181 



ELECTRICAL CHARACTERISTICS 






@Tast 
Temperature 
-30° C 
+25° C 
+85° C 


TEST VOLTAGE VALUES 


(Vcc) 
Gnd 




(Volts) 


(at Listed Voltages and Ambient Temperatures). 


V|H max 


V|L min 


VlHA min 


Vila max 


vee 




-0.890 


-1.890 


-1.205 


-1 .500 


-5.2 




-0.810 


-1 .850 


-1.105 


-1.475 


-5.2 




-0.700 


-1.825 


-1.035 


-1 .440 


-5.2 


Characteristic 


Symbol 


Pln 
Under 
Tost 


10171 left Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+2B°C 


+86° C 


Unit 


MIn 


Max 


MIn 


Typ 


Max 


Min 


Max 


V|H max 


ViLmin 


V|HA rain 


Vila max 


Vee 


Power Supply Drairl Current 


IE 


8 


- 


- 


- 


80 


75 


- 


- 


mAdc 


2,7,9.14,15 


- 


- 


- 


8 


1,16 


Input Current 


linH 


14 


- 


- 


- 


- 


265 


- 


- 


nAdc 


14 


- 


- 


- 


8 


1,16 


linL 


14 


- 


- 


0.5 


- 


- 


- 


- 


MAdc 


- 


14 


- 


- 


8 


1,16 


Logic"!" 
Output Voltage 


VOH 


13 
13 


-1.060 
-1.060 


-0.890 
-0.890 


-0.960 
-0.960 


- 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdo 


14 
15 


- 


- 


- 


8 
8 


1,16 
1,16 


Logic "0" Output Voltage 


Vol 


13 


-1.890 


-1.675 


-1.850 


- 


-1.650 


-1.826 


-1.615 


Vdc 


- 


- 


- 


- 


8 


1,16 


Logic "1" 
Threshold Voltage 


VOHA 


13 
13 


-1 .080 
-1.080 


- 


-0.980 
-0.980 


- 


- 


-0.910 
-0.910 


: 


Vdc 
Vdc 


~ 


- 


14 
15 


~ 


8 
8 


1,16 
1,16 


Logic "0" Threshold Voltage 


VOLA 


13 


- 


-1.6B6 


- 


- 


-1.630 


- 


-1 .595 


Vdc 


- 


- 


- 


14 


8 


1,16 


Switching Times • 
(50-ohm load] 
Propagation Delav 

Rise Time(20% to 80%) 
Fall Time 120% to 80%) 


"9+13+ 
'9- 13- 
'13+ 
113- 


13 
13 
13 
13 


- 


- 


- 


4.0 
4.0 
2.0 
2.0 


- 


- 


- 


ns 


- 


- 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


g 


13 


8 

1 


1,16 



•Unused outputs connected t 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



input 



I 



pulse 
generator 



)1mF i 



10171 



vcci "002 

+2.0 Vdc 

Q 



i 0.1 mf 



>'OUT 

Q 



\J 



VFF--3.2 Vdc 



INPUT PULSE 

t+ = t- = 2.0 + 0.2 ns 

(20% to 80%) 




NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air i\ow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 6 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjf, to input pin and TPout t° output pin. A 50-ohm 
termination to ground is located in each scope Input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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DUAL 1 OF 4 DEMULTIPLEXER/DECODER 
(SELECTED OUTPUT IS HIGH) 



DESCRIPTION 

The 10172 is a binary coded 2 line to 4 line 
decoder/demultiplexer. Outputs are normally low with the 
selected outputs going high. The enable input when high 
forces all eight outputs low. Each data input when low 
forces its four outputs low. Hence, when using as a decoder 
the data inputs should be connected to a logic "1" level. 
Data paths are non-inverting. 



The 10172 is a true parallel decoder using internal emitter 
dotting techniques. Hence it eliminates unequal delay times 
found in other decoders. The 10172 is a low power, high 
speed device with high Z input pulldown resistors and open 
emitter outputs. 



10172 



10172F: -30 to +85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



FEATURES 

• FAST PROPAGATION DELAY 

= 4.0 ns TYP ADDRESS TO OUTPUT 

= 4.5 ns TYP ENABLE OR DATA TO OUTPUT 

• LOW POWER DISSIPATION = 310 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE EIGHT 
BOWLINES 

• TRUE PARALLEL DECODER - ELIMINATES UN- 
EQUAL DELAY TIMES 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V±5% RECOMMENDED 

• HIGH Z INPUTS - INTERNAL 50 kU PULLDOWNS 

• OPEN EMITTER OUTPUTS 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



LOGIC DIAGRAM 



10172 



""IN , . 



'h^ 




rO-o^ 



-r— 1I>^^ 



I>-^ 



:=E>^' 




(INTERNAL CONNECTIONS ARE EMITTER-DOT OR) 

Vcci = 1- Vcc2 = 16, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



APPLICATIONS 

• Dual 1 line to 4 line Demultiplexer 

• Crossbar Switch Applications 

• High Fanout 1 of 4 Decoder 

• Memory Chip Select Decoding 



TRUTH TABLE 



INPUTS 


OUTPUTS 1 


EO 


A1 


AO 


DA IN 


DAO 


DAI 


DA2 


DAS 


L 


L 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


L 


L 


L 


L 


H 











L 


L 


L 


L 



DB is Similar. <p = Don't Care 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 



PACKAGE TYPE 

• F: 16-Pin CERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10172 



ELECTRICAL CHARACTERISTICS 






eTest 
Temperature 
-30" C 
+25° C 
+85° C 


TEST VOLTAGE VAL-UES 


ivcc) 

Ond 




(VolBl 


(at Listed Voltages and Ambient Temperatures). 


VlHmax 


V|L min 


V|HA mln 


Vila max 


vee 




-0.890 


-1.890 


-1.205 


-1.500 


-5.2 




-0.810 


-1.860 


-1.105 


-1 .475 


-5.2 




-0,700 


-1 .825 


-1.035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pln 
Under 
Test 


10172 Tnt Limitt 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30°C 


+26° C 


+8E 


°C 


Unit 


V|H max 


V|L mln 


V|HA mln 


Vila max 


vee 


MIn 


Max 


MIn 


Typ 


Max 


MIn 


Max 


Power Supply Drein Current 


Ie 


8 


- 


- 


- 


60 


75 


- 


- 


mAdc 


- 


- 




- 


8 


1,16 


Input Current 


linH 


14 


- 


- 


- 


- 


265 


- 


- 


tiAdc 


14 


- 


- 


- 


8 


1,16 


linL 


14 


- 


- 


0.5 


- 


- 


- 


- 


MAdc 


- 


14 


- 


- 


8 


1,16 


Logic"!" 
Output Voltage 


VOH 


13 


-0.60 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


14 


- 


- 


- 


8 


1,16 


Logic "0" 
Output Voltage 


Vol 


13 
13 


-1 .890 
-1.890 


-1 .675 
-1 .675 


-1 .860 
-1.850 


- 


-1.650 
-1.650 


-1.826 
-1 .825 


-1.615 
-1.615 


Vdc 
Vdc 


9,14 


- 




: 


8 
8 


1,16 
1,16 


Logic "V 
Tiirestiold Voltage 


VOHA 


13 


-1.080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


' 14 


- 


8 


1,16 


Logic "0" 
Tiireshold Voltage 


VOLA 


13 
13 


: ■ 


-1 .666 
-1 .655 


- 


: 


-1.630 
-1.630 


: 


-1 .696 
-1 .595 


Vdc 
Vdc 


: 


- 


9 


14 


8 
8 


1,16 
1,16 


Switching Times • 

(50-ohm load) 
Propagation Oelav 

Rise Time (20% to 80941 
Fall Time (20% to 80%1 


'9+13- 
<9-13+ 

t- 


13 
13 
13 
13 


- 


- 


- 


4.0 
4.0 
2.0 
2.0 


- 


- 


~ 


1 


- 


- 


Pulsa In 


Pulse Out 


-3.2 V 


+2.0 V 


9 


13 


8 

1 


1,16 

1 



"Unused outputs connected t 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS® 25°C 



10172 



"CCI "002 

+2.0 Vdc 

Q 



X 



i 0.1 (.F 



''OUT 
P 



INPUT 



PULSE 
GENERATOR 






±' 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 




NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test tabie, after thermal 
equilibrium has been established. The circuit is in a test socl<et 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 5 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
length^ of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPgut to output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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QUAD 2 TO 1 
MULTIPLEXER -LATCH 



10173F:-30TO+85°C 



DIGITAL 10,000 SERIES ECL 



10173 



DESCRIPTION 

The 10173 is a quad clocked D-type latch with 2 to 1 data 
multiplexing. 

Any change at the selected D input will be reflected at the 
output while the clock is low. The outputs are latched on 
the positive transition of the clock. While the clock is in the 
high state, a change in the information present at the data 
or select inputs will not affect the output information. 

When the select input is false, the DpO inputs are selected 
and when select is true the Dni inputs are selected. As a 
quad 2-lnput Multiplexer, with the added feature of a latch 
output, the 10173 provides the data select and store 
function in the same package. The result is a savings in 
system delay and package count. 

LOGIC DIAGRAM 



10173 



"h:x= 




VCCI =1,Vcc2 = ''6, Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = '1' 



FEATURES 

• SIMULTANEOUS MULTIPLEXING AND LATCHING 
FUNCTION IMPROVES SYSTEM PERFORMANCE 

• QUAD LATCH AND MULTIPLEXER ON ONE CHIP 
INCREASES SYSTEM DENSITY 

• FAST PROPAGATION DELAY 

= 2.5 ns TYP (DATA TO OUTPUT) 
- 3.7 ns TYP (SELECT TO OUTPUT) 
= 4.3 ns TYP (CLOCK TO OUTPUT) 

• LOW POWER DISSIPATION = 325 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE 50 fi 
LINES 

• HIGH Z INPUTS - INTERNAL 50 kfiPULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTER OUTPUTS - ALLOW WIRE OR AND 
DATA BUSSING 



APPLICATIONS 

COMBINED MULTIPLEXER - REGISTER FOR: 
high speed central processors 
high speed peripherals 
high speed minicomputers 
communication systems 
instrumentation 




TRUTH TABLE 






Dn 


C 


Qn(N + 1) 


L 


L 


L 


H 


L 


H 





H 


OnlN) 



Dn = S • DnO + S • Dpi 
== Don't Care. 



TEMPERATURE RANGE 

• -30 to -f85°C Operating Ambient 

PACKAGE TYPE 

• F: lOPinCERDIP 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10173 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 


Gnd 


eTest 


(Volts) 


(At Listed Voltages and Ambient Temperatures). T.mp.r«ur. 

-30° C 
+25"C 
+8B°C 


VlHnuix 

-0.890 
-0.810 
-0.700 


V|L min 

-1 .890 
-1 .860 
-1.626 


VIHA min 

-1,206 
-1.106 
-1.036 


Vila max 

-1 .600 
-1 .475 
-1.440 


Vee 

-5.2 
-5.2 
-5.2 


Characteristic 


Symbol 


Pin 
UrKler 
Test 


10173 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+25°C 


+85° C 




V|H max 


V|L min 


ViHA min 


Vila max 


Vee 


Min 


IM»> 


Min 


Max 


Min 


Max 


Unit 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


78 


- 


- 


mAdc 


7,9 


- 


- 


- 


8 


16 


Input Current 


linH 


5 
6 

7 
9 


- 


- 


- 


290 
220 
290 
220 


- 


- 


nAdc 


5 
6 
7 
9 


- 


- 


- 


8 


16 


linL 


4" 


- 


- 


0.60 


- 


- 


- 


MAdc 


- 


4 


- 


- 


8 . 


16 


Logic "1" 
Output Voltage 


VOH 


2 
2 


-1.060 
-1 ,060 


-0.890 
-0.890 


-0.960 
-0.960 


-0.810 
-0.810 


-0.890 
-0.890 


-0.700 
-0.700 


Vdc 
Vdc 


4 
3,9 


7,9 

7 


: 


- 


8 
8 


16 
16 


Logic "0" 
Output Voltage 


Vol 


2 
2 


-1 .890 
-1 .890 


-1.67B 
-1.676 


-1.850 
-1.860 


-1.650 
-1.660 


-1 .825 
-1.826 


-1.615 
-1.616 


Vdc 
Vdc 


9 


4,7,9 
3,7 


- 


- 


8 
8 


16 
16 


Logic "1" 
Threshold Voltage 


VOHA 


2 

2 


-1.080 
-1 .080 


- 


-0.980 
-0.980 


- 


-0.910 
-0.910 


- 


Vdc 
Vdc 


9 


7,9 

7 


4 
3 


- 


8 
8 


16 
16 


Logic "0" 
Threshold Voltage 


VOLA 


2 
2 


- 


-1.6BS 
-1.655 


- 


-1.630 
-1.630 


- 


-1 .595 
-1,596 


Vdc 
Vdc 


9 


7,9 

7 


- 


4 
3 


8 
8 


16 
16 


Switching Times (50-ohm load) 
(See Figure 1 1 

Propagation Delay Data 

Clock 

Select 

Setup Time Data 

Select 
Hold Time Data 
Select 
Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


'4+2+ 
t7-2+ 
•9+2+ 


2 
1 


- 


- 


Typ 


Mas 


- 


- 


I 


+1.11 V 


+0.31 V 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 


2.5 
4.3 
3.7 


- 


9 
4,9 
4 


7 

7 


4 
7 
9 


2 
1 


8 
1 


16 
1 


tsetup 
^setup 


2 
2 


~ 


~ 


1.5 
2.5 


~ 


~ 


: 


ns 


3 


7,9 

7 


4 
9 


2 
2 


8 
8 


16 
16 


'hold 
thold 


2 
2 


■" 


~ 


0.0 
-0.5 


~ 


~ 


~ 


ns 


3 


7,9 
7 


4 
9 


2 
2 


8 
8 


16 
16 


<2+ 
t2- 


2 

2 


~ 


~ 


2,0 
2.0 


~ 


~ 


~ 


ns 


~ 


7,9 
7,9 


4 
4 


2 
2 


8 
8 


16 

16 



*AII Other inputs tested in the s 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10173 




"OUT 









"1 
I 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



o 

Vee- 3.2 Vdc 



10173 




'setup I' 



NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test table, after thermal 
equilibrium has been established. The circuit is in a test socket 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 6 mV with an air flow of 200 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjf, to input pin and TPo^t ''o output pin. A 50-ohm 
termination to ground is located in each scope input. Unused 
outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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signotiES 



DUAL 4 LINE TO 1 LINE MULTIPLEXER 

(WITH ENABLE) 



10174F: -30to+85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



10174 



DESCRIPTION 

The 10174 is a high speed dual channel multiplexer with 
output enable capability. The select inputs determine one 
of four active data inputs for each multiplexer. An output 
enable forces both outputs low when in the high state. The 
enable is also useful in wire-ORing several multiplexers to 
achieve additional channel capability. Delay from data 
input to output is typically 3.5 nanoseconds. 



LOGIC DIAGRAM 



10174 



Ao ' O £]y 




O-" 




CX^ 



VCCI =1,Vcc2 = 16,Vee = 8 
POSITIVE LOGIC: HIGH LEVEL = 'V 



FEATURES 

• FAST PROPAGATION DELAY 

= 3.5 ns TYP DATA TO OUTPUT 
= 5.0 ns TYP ADDRESS TO OUTPUT 
= 2.0 ns TYP ENABLE TO OUTPUT 

• OUTPUT ENABLE TO PERMIT OUTPUT BUSSING 

• LOW POWER DISSIPATION = 290 mW/PACKAGE 
TYP (NO LOAD) 

• HIGH FANOUT CAPABILITY - CAN DRIVE TWO 
50^2 LINES 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TIONS: Vee = -5.2 V ±5% RECOMMENDED 

• MEETS ECL 10,000 SERIES STANDARD INTER- 
FACE SPECIFICATIONS 



APPLICATIONS 

• Dual 4 to 1 Multiplexer 

• Dual 4 to 1 Data Selector 

• Cross Bar Switch Applications 



TRUTH TABLE 



ENABLE 


ADDRESS INPUTS 


OUTPUTS 


"e" 


A1 


AO 


Z 


w 


H 


<t> 





L 


L 


L 


■ L 


L 


XO 


YO 


L 


L 


H 


XI 


Y1 


L 


H 


L 


X2 


Y2 


L 


H 


H 


X3 


Y3 



I = Don't Care. 



TEMPERATURE RANGE 

• -30 to -i-85°C Operating Ambient 

PACKAGE TYPE 

• F: 16 Pin CERDIP 



5-89 



DIGITAL 1,000/10,000 SERIES ECL ■ 10174 



ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 




1 


(at Listed Voltages and Ambient Temperatures). remZL"! 


(Volts) 


(Vcc) 
Gnd 


V|H max 


V(L min 


V|HA mIn 


VILA max 


vee 


-30°C 


-0.890 


-1 .890 


-1 .205 


-1 .500 


-6.2 


+2B°C 


-0.810 


-1.850 


-1.105 


-1.475 


-5.2 


+8B°C 


-0.700 


-1.825 


-1 .035 


-1.440 


-5.2 


Characteristic 


Symbol 


Pin 
Under 
Test 


10174 Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-30° C 


+2B°C 


+85° C 


Unit 


V|H max 


ViLmIn 


V|HA min 


Vila max 


Vee 


MIn 


Max 


Min 


Typ 


Max 


MIn 


Max 


Power Supply Drain Current 


IE 


8 


- 


- 


- 


55 


73 


- 


- 


mAdi 


- 


- 


- 




8 


1,16 


Input Current 


linH 


4 
14 


: 


~ 


~ 


: 


220 
330 


: 


: 


;iAdc 


4 
14 


~ 


: 


: 


8 
8 


1,16 
1,16 


linL 


4 


- 


- 


0.5 


- 


- 


- 


- 


liAdc 


- 


4 


- 


- 


8 


1,16 


Logic "1" Output Voltage 


vqh 


15 


-1.060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 


13 


- 


- 


- 


8 


1,16 


Logic "0" Output Voltage 


Vol 


15 


-1.890 


-1.675 


-1 .860 


- 


-1.650 


-1 .825 


-1.616 


Vdc 


14 


- 


- 


- 


8 


1,18 


Logic "1" Threslnold Voltage 


VOHA 


15 


-1.080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 


- 


14 


8 


1,16 


Logic "0" Threshold Voltage 


VOLA 


15 


- 


-1.655 


- 


- 


-1.630 


- 


-1 ,595 


Vdc 


- 


- 


14 


- 


8 


1,16 


Switching Times" 

(50 n load) 
Propagation Delay 

Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


'13+ 15+ 

'13- 15- 

'7+15- 

'7-15+ 

'14+ 15- 

'14-15+ 

t+ 


15 
15 
IS 
15 
IB 
15 
IB 
15 


- 


~ 


- 


3.5 
3.5 
B.O 
B.O 
2.0 
2.0 
2.0 
2.0 


- 


~ 


"" 




+1.11 V 


- 


Pulse In 


Pulse Out 


-3.2 V 


+2.0 V 






11 
11 


13 
13 

7 

7 
14 
14 
14 
14 


15 




3 




6 



"Unused outputs connected to a 50 n resistor to ground. 



SWITCHING TIME TEST CIRCUIT 



10174 



Vcci " VcC2 
+2.0 Vdc 





@-*—o 



.£ Ir 



HH: 



HIX-, 




r^0>^ 



On 



^>^ 



r^>- 



1 



VFF--3.2Vtlc 



INPUT PULSE 

t+ = t- = 2.0 ± 0.2 ns 

(20% to 80%) 



PROPAGATION DELAY WAVEFORMS @ 25°C 



10174 




tj 



50% 
80% 



+0.31 V 






NOTES: 

1. Each ECL 10,000 series device has been designed to meet the 
DC specifications shown in the test tabie, after thermal 
equiiibrium has been established. The circuit is in a test socl<et 
or mounted on a printed circuit board and transverse air flow 
greater than 500 fpm is maintained. Voltage levels will shift 
approximately 5 mV with an air flow of 260 linear fpm. 
Outputs are terminated through a 50-ohm resistor to —2.0 volts. 

2. For AC tests, all input and output cable; to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should be < 1/4 
inch from TPjn to input pin and TPout t° output pin. A 50-ohm 
termination to ground is located in each scope channel input. 
Unused outputs are connected to a 50-ohm resistor to ground. 

3. Test procedures are shown for only one input or set of input 
conditions. Other inputs are tested in the same manner. 

4. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
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4-BIT ARITHMETIC LOGIC 
UNIT/FUNCTION GENERATOR 



ADVANCE INFORMATION 
TO BE ANNOUNCED 



10181 F: -30to+85°C, CERDIP 

DIGITAL 10,000 SERIES ECL 



10181 



DESCRIPTION 

The 10181 is an extremely versatile high speed arithmetic 
logic unit capable of performing 16 logic operations and 16 
arithmetic functions on two four-bit words. Using advanced 
circuit design techniques and double layer metalization the 
10181 represents the state-of-the-art in standard ECL/LSI 
functions. As a result, the 10181 has the same power 
dissipation as the comparable TTL function, while 
increasing the speed of operation by a factor of 4. 



The M input selects the arithemetic or logic mode of 
operation on 2 four-bit words. The desired arithmetic or 
logic function is selected by applying the appropriate 
binary word to the select inputs (SO thru S3). Full internal 
carry is incorporated for ripple-through operation. Group 
carry propagate (Pq) and carry generate (Gq) are provided 
to allow fast addition of very long words using a second 
order look ahead in conjunction with the 10179 full look- 
ahead carry block. The internal carry is enabled when the 
mode control input (M) has a low-level voltage applied 
(arithmetic operation). Full addition of two 32-bit words, 
with carry in and carry out can be performed in 18 ns. All 
inputs have 50ki7 internal pulldown resistors, and outputs 
are all open emitters for versatility in interconnect tech- 
niques. 



FEATURES 

• FAST PROPAGATION DELAYS: 
= 3.1 ns TYP (Cn TO Cn+4) 

= 5.0nsTYP(CnTOFi)_ 
= 7.0 ns TYP (AI.BI TO F1) 
= 5.0 ns TYP (A1 TO Cn-H4) 

• 16 LOGIC OPERATIONS 

• 16 ARITHMETIC OPERATIONS 

• POWER DISSIPATION = 600 mW/PACKAGE TYP 
(NO LOAD) 

• HIGH Z INPUTS - INTERNAL 50 kfi PULLDOWNS 

• HIGH IMMUNITY FROM POWER SUPPLY VARIA- 
TtONS: Vee = -5.2 V ±5% RECOMMENDED 

• OPEN EMITTERS FOR BUSSING AND LOGIC 
CAPABILITY 



TEMPERATURE RANGE 

• -30 to -^85°C Operating Ambient 



PACKAGE TYPE 

• F: 24-Pin CERDIP 



BLOCK DIAGRAM 



19 O- 



10181 



XT 



VCCI =1,VcC2 = 24, Vee=12 
POSITIVE LOGIC: HIGH LEVEL = 



FUNCTIONAL TRUTH TABLE 

POSITIVE LOGIC 













Arithmetic Operation 










Logic Functions 


M is Low 


Function Select 


M is High 


Cp of LSB must be High 


S3 


S2 


SI 


SO 


F 


F* 


L 


L 


L 


L 


F = A 


F = A minus 1 


L 


L 


L 


H 


F = A + B 


F = A plus {A + B) 


L 


L 


H 


L 


F = A + B 


F = A plus (A + B) 


L 


L 


H 


H 


F = Logical "1" 


F = A times 2 


L 


H 


L 


L 


F = A • B 


F = (A • B) minus 1 


L 


H 


L 


H 


F = B 


F = (A • B) plus (A + B) 


L 


H 


H 


L 


F = A ® B 


F = A plus B 


L 


H 


H 


H 


F=A + B 


F = A plus (A ■ B) 


H 


L 


L 


L 


F = A • B 


F = (A • 1) minus 1 


H 


L 


L 


H 


F =AeB 


F = A minus B minus 1 


H 


L 


H 


L 


F = B 


F = (A • B) plus (A + B) 


H 


L 


H 


H 


F = A + B 


F = (A • B) plus A 


H 


H 


L 


L 


F = Logical "0" 


F = minus 1 (two's complement) 


H 


H 


L 


H 


F = A • B 


F = {A + B) plusO 


H 


H 


H 


L 


F=A • B 


F = (A + B) plusO 


H 


H 


H 


H 


F = A 


F = A plusO 



*F outputs of ALU are one's complement of function listed below. 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10181 



ELECTRICAL CHARACTERISTICS 






STeit 
Temperature 
-30° C 
+2B°C 
+85° C 


TEST VOLTAGE VALUES 




1 


(Volt.) 


Gnd 


(at Listed Voltages and Ambient Temperatures). 


VlHmax 


ViLmIn 


V|HA min 


Vila max 


vee 




-0.890 


-1 .890 


-1.205 


-1.500 


-5.2 




-0.810 


-1.850 


-1.105 


-1.475 


-5.2 




-0.700 


-1.825 


-1.035 


-1 .440 


-5.2 


ChirKt«rtslJc 


Symbol 


Pin 
Under 
Test 


10181 T«t Limit! 


Unit 


TEST VOLTAGE APPLIED TO PINS BELOW: 


-30° C 


+26° C 


+85" C 


V|H mex 


V|L min 


V|HA min 


Vila max 


Vee 


Min 


Max 


Min 


Tvp 


Max 


Min 


Max 


Power Supply Drain Current 


IE 


12 


- 


- 


- 


- 


145 


- 




mAdc 


- 


- 


- 


- 


12 


1,24 


Input Current 


linH 


g 


- 


- 


- 


- 


24B 


- 


- 


MAdc 


9 


- 


- 


- 


12 


1,24 






10 


_ 


- 


- 


- 


220 


- 


- 






10 


- 


- 


- 














11 


- 


- 


- 


- 


246 


- 


- 






11 


- 


- 


- 














13 


- 


- 


- 


- 


200 


- 


- 






13 


- 


- 


- 














14 


- 


- 


- 


- 


265 


- 


- 






14 


- 


- 


- 














15 


- 


- 


- 


- 


265 


- 


- 






15 


- 


- 


- 














16 


- 


- 


- 


- 


220 


- 


- 






16 


- 


- 


- 














17 


_ 


- 


-. 


- 


266 


- 


- 






17 


- 


- 


- 














18 


- 


- 


- 


- 


220 


- 


- 






18 


- 


- 


- 














19 


- 


- 


- 


- 


245 


_ 


- 






19 




- 


- 














20 


- 


- 


- 


- 


245 


- 


- 






20 


- 


- 


- 














21 


_ 


_ 


- 


- 


220 


- 


- 






21 


- 


- 


- 














22 


- 


_ 


- 


- 


290 


- 


- 






22 


- 


- 


- 














23 


_ 


_ 


- 


- 


200 


_ 


_ 




23 


- 


_ 


- 






Input Leakage Current 


linL 


9 


- 


- 


0.5 


- 


- 


- 


- 


liAdc 


- 


9 




- 


12 


1,24 






10 


- 


- 






- 


- 


- 


- 






- 


10 




- 














11 


■- 


- 






- 


- 


- 


- 






- 


11 


- 


- 














13 


- 


- 






- 


- 


- 


- 






- 


13 




- 














14 


- 


- 






- 


- 


- 


- 






- 


14 




- 














15 


- 


- 






- 


- 


- 


- 






- 


15 


- 


- 














16 


- 


- 






- 


- 


- 


- 






- 


16 


- 


- 














17 
18 
19 


- 


- 






- 


- 


- 


- 






- 


17 
18 
19 




- 














_ 


_ 






_ 


^ 


_ 


_ 






_ 




- 














20 


- 


- 






^ 


- 


- 


- 






- 


20 




- 














21 


- 


- 






- 


- 


- 


- 






- 


21 




- 














22 


- 


- 






- 


- 


- 


- 






- 


22 




- 














23 


_ 


_ 




- 


- 


- 


- 




- 


23 


- 


- 






High Output Voltage 


Vqh 




-1.060 


-0.890 


-0.960 


- 


-0.810 


-0.890 


-0.700 


Vdc 






- 


- 


12 


1,24 


Low Output Voltage 


Vol 




-2.000 


-1 .675 


-1.990 


- 


-1.650 


-1.920 


-1.615 


Vdc 






- 


- 


12 


1,24 


High Threshold Voltage 


VOHA 


" 


-1.080 


- 


-0.980 


- 


- 


-0.910 


- 


Vdc 


- 


- 






12 


1,24 


Low Threshold Voltage 


VOLA 


• 


- 


-1.655 


- 


- 


-1.630 


- 


-1 .595 


Vdc 


- 


- 






12 


1,24 



•Test all input-output combinations according to Function Table. 
'"For threshold level test, apply threshold input level to only one input pin at a time. 

Each ECL 10,000 series has been designed to meet the dc 
specifications shown in the test table, after thermal equilibrium has 
been established. The circuit is in a test socket or mounted on a 



printed circuit board and transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated through a 50-ohm 
resistor to —2.0 volts. 



Characteristic 


Symbol 


Input 


Output 


Conditions^ 


AC Switching Characteristics 


+25° C 


Min 


Typ 


Max 


Unit 


Propagatioti Delay 

Rise Time 
Fall Time 


ir 


Cn 


Cn+4 




- 


3.1 
3.1 
2.0 
2.0 


- 


( 


Propagation Delay 

Rise Time 
Fall Time 


t+- 


Cn 


F1 


M is Low 


- 


4.9 
5.0 
4.9 
5.0 
2.0 
2.0 


- 






Propagation Delay 

Rise Time 
Fall Time 


t+- 


A1 


Ti ■ 




- 


7.0 
7.0 
7.0 
7.0 
2.0 
2,0 


- 




' 


Propagation Delay 
Fall Time 


'- 


Al 


pg 




- 


3.0 
3.0 
2.0 
2.0 


- 


J 


Propagation Delay 

Rise Time 
Fall Time 


t-- 


Al 


gg 




- 


4.0 
5.0 
2.0 
2.0 


- 


( 


Propagation Delay 

Rise Time 
Fall Time 


!:"' 


Al 


'5'n+4 






5.4 
4.4 
2.0 
2.0 


- 


1 


Propagation Delay 

Rise Time 
Fall Time 




Bl 


Fl 


SI andS2 High, 
SO or S3 Low 




7.0 
7.0 
7.0 
7.0 
2.0 
2.0 









Characteristic 


Symbol 


Input 


Output 


Conditions^ 


AC Switching Characteristics 


+25° C 


Min 


Typ 


Max 


Unit 


Propagation Delay 

Rise Time 
Fall Time 


t-- 


Ti 


■Pg 


SO Low, 
"Sl High 


\ 


3.0 
3.0 
2.0 
2.0 


- 


1 


Propagation Delay 

Rise Time 
Fall Time 


-" 


B1 


gg 


S2 High, 
SS Low 


- 


4.0 
5.0 
2.0 
2.0 


- 


\ 


Propagation Delay 

Rise Time 
Fall Time 


'r 


Bl 


Cn+4 


si and 82 High, 
?0orS3 Low 


- 


5.4 
4.4 
2.0 
2.0 


- 


1 


Propagation Delay 

Rise Time 
Fall Time 


t 4- + 


Bl 


Fl 


SI or S2 Low 


- 


7.5 
8,0 
7.5 
8.0 
2.0 
2.0 


- 






Propagation Delay 

Rise Time 
Fall Time 


!:' 


Bl 


pg 


SI Low 


- 


4 

4 

2.0 
2.0 


- 






Propagation Delay 

Rise Time 
Fall Time 


;r 


Bl 


Gg 


S2 Low 


- 


5.2 
6.7 
2.0 
2.0 


- 


ns 


Propagation Delay 

Rise Time 
Fall Time 


V* 


Bl 


C„+4 


SO or SI or S2 
or S3 Low 


- 


5.9 
5.6 
2.0 
2.0 


- 







tHigh - +1.11 V 
Low - +0.31 V 
VCCI ° Vcc2 ■" +2.0 Vdc - -3.2 Vdc, VeE = -3.2 Vdc 
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DIGITAL 1,000/10,000 SERIES ECL ■ 10181 



LOGIC DIAGRAM 



<^-I>{ 



i9o--£>>{ 



B211 0--O»{ 



o-i>{ 



rS^- r^ 



C„22 o 

M23 o-_£^ 




Positive logic: High Level ■» "1" 



SWITCHING TIME TEST CIRCUIT 



PROPAGATION DELAY WAVEFORM @ 25°C 



VCCI-VCCZ- +2.0 Vdc 
Q 



TO CHANNEL "A" 

o 
o 



COAX 



INPUT T^^TPiM 
PULSE GENERATOR O- 



).1 (-F 4^ ^OUT 

I TO CHANNEL "8" 



SI S2 S3 



1 

I 



"1. 



VcF - -3,2 Vdc 



INPUT PULSE 

t+ = t- = 2.0 + 0.2 ns 

(20% to 80%) 




All input and output cables to the scope are equal lengths of 
50-ohm coaxial cable. Wire length should be <1/4 inch from TPjn to 
Input pin and TPgut t° output pin. 
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DUAL 3-INPUT 3-OUTPUT 
HIGH PERFORMANCE GATES 



10210 
10211 
10212 



ADVANCE INFORMATION 
TO BE ANNOUNCED 



10210 B, F, 10211 B, F 10212 B, F: -30 to +85°C 

DIGITAL 10,000 SERIES ECL 



DESCRIPTION 

The 10210/10211/10212 are designed to drive up to six 
transmission lines simultaneously. The multiple outputs of 
these devices also allow the wire-"OR"ing of several levels 
of gating for minimization of gate and package count. 

Three logic functions are available: 

10210 - Triple OR outputs 

1021 1 - Triple NOR outputs 

10212 - Two NOR/One OR Outputs 

The 10210/10211/10212 are high performance versions of 
the 10110/10111/10112. 

The ability to control three parallel lines with minimum 
propagation delay from a single point makes the 
10210/10211/10212 particularly useful in clock distribu- 
tion applications where minimum clock skew is desired. 
The 10212 is particularly useful as a clock amplifier on a 
board using clock signals with both polarities. 



TEMPERATURE RANGE 

• -30 to +85°C Operating Ambient 

PACKAGE TYPES 

• B: 16-Pin Silicone Dip 

• F: 16-Pin CERDIP 



FEATURES 

• FAST PROPAGATION DELAY = 1.7 ns TYP. 

(ALL OUTPUTS LOADED) 

• POWER DISSIPATION = 150 mW/PACKAGE TYP. 

(NO LOAD) 

• VERY HIGH FANOUT CAPABILITY - CAN DRIVE 

SIX 50 n LINES 

• INTERNAL 50 k^ PULLDOWN RESISTORS 

• OPEN EMITTERS FOR BUSSING AND LOGIC 

CAPABILITY 

ELECTRICAL CHARACTERISTICS 



Conditions; Ta = 25°C, Vee 


= -5.2 V 


±1% 


1. 


IE 


= 38 mA dc max. 






2. 


linH 


= 425MAdc max. 






Conditions: Ta = 25°C, Vcc 


= +2.0 V 


±1%, 






Vee = -3.2 V ±1%, 50 n loads 


3. 


tpd 


= 1.7 nstyp. 






4. 


tr,tf 


= 1.5 nstyp. (20% to 


80%) 





LOGIC DIAGRAMS 














10210 




10211 






10212 




1 04 


i£ 


^ 


-03 
-04 


IS 


=^ 


=8S 

-O 2 


]?^5>=81i 


f?S 


^ 


-O 12 

-0 13 

-0 14 


10 (C 

11 <f 


3^ 


=81i 


Vcci =1.15 VcC2=16 Vee = 8 














POSITIVE LOGIC: HIGH LEVEL = "1" 
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SEC" 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 



ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 
ONS 





LINEAR ^^ 
PRODUCT 



SPECIFICATIONS 

SEC 

SEC 

SEC 

SEC 

SEC 

SECT 

SEC 

SEC 
SEC 




near hunctjonal Index 



Compairators and Sense Amplifiers 

526 Analog Voltage Comparator 

527 High Speed Voltage Comparator 
529 High Speed Voltage Comparator 
lx/K7^0 Differential Voltage Comparator 
/LtA71 1 Dual Voltage Comparator 
SN7520 Dual Core Memory Sense Amplifier 
SN7521 Dual Core Memory Sense Amplifier 
SN7522 Dual Core Memory Sense Amplifier 
SN7523 Dual Core Memory Sense Amplifier 
SN7524 Dual Core Memory Sense Amplifier 
SN7525 Dual Core Memory Sense Amplifier 



6-14 

6-16 

6-20 

6-99 

6-101 

6-149 

6-149 

6-149 

6-149 

6-149 

6-149 



Communications Circuits 

501 

592 

MA733 

511 

515 

510 

PA239 

5596 

75450 

75451 

DM8880 



Video Amplifier 

Video Amplifier 

Differential Video Amplifier 

Dual Differential Amplifier 

Differential Amplifier 

Dual Differential Amplifier 

Dual Low Noise Preamplifier 

Balanced Modulator-Demodulator 

Dual Peripheral Driver 

Dual Peripheral Driver 

High Voltage 7-Segment Decoder/Driver 



6-3 

6-91 

6-108 

6-7 

6-9 

6-5 

6-30 

6-147 

6-157 

6-159 

6-161 



Consumer Circuits 

540 

555 

5070/71/72 

5070 

5071 

5072 

ULN2111 



Power Driver 

Timer 

Television Chroma System 

Chroma Signal Processor 

Chroma Amplifier 

Chroma Demodulator 

FM Detector and Limiter 



6-36 

6-49 

6-134 

6-136 

6-138 

6-140 

6-128 



Operational Amplifiers 

516 

531 

536 

LM101A 

LM101 

LM107 

LM201A 

LM201 

LM207 

LM301A 

LM307 

5556 

5558 

MA709 

MA740 

;LiA741 

MA747 

MA748 



Operational Amplifier 

High Slew Rate Operational Amplifier 

FET Input Operational Amplifier 

High Performance Operational Amplifier 

High Performance Amplifier 

General Purpose Operational Amplifier 

High Performance Operational Amplifier 

High Performance Amplifier 

General Purpose Operational Amplifier 

High Performance Operational Amplifier 

General Purpose Operational Amplifier 

Operational Amplifier 

Dual Operational Amplifiers 

Operational Amplifier 

FET Input Operational Amplifier 

High Performance Operational Amplifier 

Dual Operational Amplifier 

High Performance Operational Amplifier 
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6-24 

6-32 

6-164 

6-169 

6-175 

6-164 

6-169 

6-175 

6-164 

6-175 

6-142 

6-145 

6-79 

6-113 

6-115 

6-119 

6-124 



Phase Locked Loops 




560 


Phase Locked Loop 


561 


Phase Locked Loop 


562 


Phase Locked Loop 


565 


Phase Locked Loop 


566 


Function Generator 


567 


Tone Decoder Phase Locked Loop 


Voltage Regulators 




550 


Precision Voltage Regulator 


LM109 


Five Volt Regulator 


LM209 


Five Volt Regulator 


LM309 


Five Volt Regulator 


/XA723 


Precision Volt Regulator 



6-56 
6-61 
6-66 
6-72 
6-77 
6-81 



6-44 

6-179 

6-179 

6-179 

6-103 



TABLE AND DESIGN AID 



: KPLANATION 

The following table has been presented to assist the designer in selecting the optimum device for his application. For the 
majority of applications, the primary considerations are "Input Bias Current" and "Offset Voltage". For additional specifi- 
cations refer to the appropriate device data page. 



AFPLJCATIONS 



INPUT CURRENT (nA) 


SIGNETICS NUMBER 


PACKAGE TYPE 


MAXIMUM 


TYPICAL 


0.030 

0.100 

0.200 

2.0 

2.0 

2.0 

2.0 

7.0 

7.0 

7.0 

10.0 

10.0 

15.0 

30.0 

75.0 

75.0 

250.0 

500.0 

500.0 

500.0 

500.0 

500.0 

500.0 

500.0 

1500.0 

1500.0 

1500.0 


0.005 

0.030 

0.100 

0.100 

0.8 

0.8 

0.8 

1.5 

1.5 

1.5 

2.0 

5.0 

8.0 

15.0 

30.0 

30.0 

70.0 

80.0 

80.0 

120.0 

200.0 

200.0 

200.0 

200.0 

250.0 

300.0 

400.0 


SU536 

NE536 

/iA740 

JUA740C 

SE537 

LM108 

LM108A 

NE537 

LM308 

LM308A 

SE533 

NE533 

S5556 

N5556 

LM101A 

LM107 

LM301A 

JUA748 

JUA748C 

LM101 

iL(A709 

/L(A741C 

JUA741 

SE531 

LM201 

JUA709 

NE531 


T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 
T,V 

T 
T,V 

T 

T 
T,V 

T 
A,T,V 

T 

T 
A,T,V 
A,T,V 

T 

A,T,V 

A,T,V 

T,V 


OFFSET VOLTAGE (mV) 


LM108A 

LM308A 

SE533 

SE537 

LM101 

LM107 

LM108 

NE533 

LM101 

JUA709 

iLlA741 

)L(A748 

NE531 

S5556 

MA 741 C 

NE531 

JL(A748C 

NE537 

LM201 

LM301 

LM308 

/.(A709C 

N5556 

JL(A740 

SU536 

NE536 

MA740C 


T 

T 

T 

T 

T 

T 

T 
T,V 

T 

T 

T 

T 

T 

T 
A,T,V 

T,V 
A,T, V 

T 

A,T,V 

T,V 

T 

A,T,V 

T,V 

T 

T 

T 

T 


0.5 
0.5 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
6.0 
5.0 
6.0 
7.5 
7.5 
7.5 
7,5 
7.5 
10.0 
20.0 
20.0 
90.0 
90.0 


0.3 
0.3 
0.5 
0.6 
0.7 
0.7 
0.7 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
1.0 
2.0 
2.0 
1.6 
1.6 
2.0 
2.0 
2.0 
4.0 
10.00 

7.5 
30.0 
30.0 
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LINEAR INTEGRATED CIRCUITS 



jpERATIONAL AMPLIFIER TEMPERATURE RANGES 



COMMERCIAL TEMPERATURE RANGE 
(0°C - 70OC) 



PARAMETER 


Ta 


NG631 


NE533 
Notel 


NE533 
Note: 


NE536 


NES37 


NSBSe 


N56S8 


LM201 


LM301A 


Lti1307 


LfM308 


»A709 


(1A740 


MA741 


(1A747 


tiA74S 


UNITS 


Input OffsBt Voltaje 
(Max) 


25°C 
Over Temp 


6 
7.5 


2 

3 


2 

3 


90 


7.6 
10 


10 
14 




7.6 
10 


7.B 
10 


7.5 
10 


7.B 
10 


7.B 
10 




6 

7.5 




6 
7.5 


mV 
mV 


Input Current 
(Max) 


2B°C 
Over Temp 


1SO0 
2000 


10 
15 


10 
IS 


0.1 


7 
10 


30 
40 




1500 
2000 


260 
300 


260 
300 


7 
10 


1500 
2000 




BOO 
800 




600 
800 


nA 
nA 


Input Offset Current 
Waxl 


25°C 
Over Temp 


200 
300 


5 
10 


5 

to 




1 
1.5 


10 
14 


O 

c 


500 
760 


50 
70 


50 
70 


1 
1.5 


600 
750 




200 
300 


O 

C 


200 
300 


nA 
nA 


Large Signet Voltege Gain 
(Mini 


25°C 


20 


40 


12 


2B 


26 


70 


r- 


20 


26 


26 


26 


16 




20 


r- 


50 


V/mV 


C.M.R.R. (Min) 


25°C 


70 


90 


84 


64 


80 


70 


,b 


85 


70 


70 


80 


SB 




70 


.^ 


70 


dB 


P.S.R.R. (Min) 


26°C 


150 


60 


50 


300 


100 


200 




300 


300 


300 


100 


200 




160 




160 


nV/V 


Slaw Rate A - +1 (Tvpl 


2B°C 


30 


0.03 


0.005 


6 


0.2 


2.5 




0.5 


0.5 


0.5 


0.2 


O.B 


6 


0.6 




0.5 


V/wS 


Power Dissipation (Max) 


25°C 


300 


l.E 


0,12 


240 


80 


90 




90 


90 


90 


24 


200 


240 


85 




85 


mW 


Compensation 




No 


No 


No 


Yej 


No 


Yes 


Yes 


No 


No 


Yes 


No 


No 


Yes 


Yes 


Yes 


No 





Note 1: Vcc = ±15V 
Note 2: Vqc = + 3V 



MILITARY TEMPERATURE RANGE 
(-55°C-+1250C) 



PARAMETER 


Ta 


SES31 


SEB33 
Notel 


SEB33 
Note 2 


SUB36 
Notes 


SE637 


SEBSe 


SBB58 


LMIOI 


LM101A 


LM107 


LM108 


liM09 


(JA741 


(1A747 


fiA748 


UNITS 


Input Offset Voltege 
(Max) 


2500 
Over Temp 


5 
6 


1 
2 


1 
2 


20 
30 


2 
3 


4 
6 




5 
6 


2 
3 


2 

3 


2 
3 


5 
6 


B 
6 




5 
6 


mV 
mV 


input Current 
(Max) 


2B°C 
Over Temp 


500 
1500 


10 
IB 


10 
15 


0.03 
3 


2 
3 


IB 
30 




BOO 
1500 


75 
100 


76 
100 


2 
3 


500 
1500 


500 
1500 




500 
1500 


nA 
nA 


Input Offset Current 
(Max) 


25°C 
Over Temp 


200 
BOO 


5 
10 


5 
10 




0.2 
0.3 


2 

6 


c 
> 


200 
500 


10 
20 


10 
20 


0.2 
0.4 


200 
500 


200 
BOO 


c 
> 


200 
500 


nA 
nA 


Large Signal Voltege Gain 
(Min) 


25°C 


50 


50 


16 


50 


BO 


100 


4» 


BO 


50 


50 


60 


25 


BO 


•~1 


50 


V/mV 


C.M.R.R. IMIn) 


25°C 


70 


100 


90 


70 


86 


80 


■* 


70 


80 


80 


80 


70 


70 


''' 


70 


dB 


P.S.R.R. (Min) 


25°C 


ISO 


25 


25 


1B0 


100 


100 




300 


100 


100 


100 


ISO 


IBO 




150 


(iV/V 


Slew Rate A = +1 (Tvpl 


25°C 


30 


0.03 


O.OOB 


6 


0.2 


2.B 




O.B 


0.5 


0.5 


0.2 


O.S 


0.5 




0.5 


V/mS 


Power Dissipation (Max) 


2500 


210 


0.9 


0.096 


165 


46 


46 




90 


90 


90 


18 


165 


85 




85 


mW 


Compensation 




No 


No 


No 


Yoj 


No 


Yes 


Yes 


No 


No 


Yes 


No 


No 


Yes 


Yes 


No 





Note 1: Vcc = ±15V 
Note 2: Vqc = + 3V 
Note 3: -55°C - +85°C 
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signotics 



III 



DEO AMPLIFIER 



DESCRIPTION 

The Signetics NE501 is a direct-coupled broad-band ampli- 
fier fabricated within a monolithic silicon substrate by 
planar and epitaxial techniques. Typical applications in- 
clude video amplifiers. 

Application flexibility is provided by several external pin 
connections which adjust the amplifier characteristics to 
individual needs. 

FEATURES 

• ADJUSTABLE GAIN AND IMPEDANCE 

CHARACTERISTICS 

• UNITY GAIN FREQUENCY - 150 MHz 

• NOISE FIGURE - 5.0dB 

• POWER DISSIPATION - 20mW 



ABSOLUTE MAXIMUM RATINGS 

Voltage Applied Vq |^ ^ ^ 

Voltage Applied Vg' ' ' 

Voltage Applied V^ [) 

Current Rating Ipj 

Storage Temperature 

Operating Temperature 



NE501 
SE501 



+8.0V 
±3.0V 
+4.0V 
±30mA 
-65°Cto+150°C 
0°C to +70°C 
-55°Cto+125°C 



CIRCUIT SCHEMATIC 



INPUT 1^ 



|- f- tJ 



V40n 
O OUTPUT 3 



NOTE : Component values are typical. 



LIMEAR INTEGRATED CIRCUITS 



501 



PIN CONFIGURATIONS 







A PACKAGE 








(Top View! 


1. 


Feedback adjust 












2. 
3. 
4. 
5. 
6. 


Input 1 
NC 
NC 

Output 3 
Input 2 


3C 








♦ c 






nil 


7. 


Ground 


ell 






I10 
1 « 


8. 

9. 

10. 


Output 2 
NC 


■>[: 


] 






D 8 


11. 
12. 


NC 

Buffer output 












ORDER 


PART NOS. 


13. 
14. 


Buffer Input 
Output 1 


SE501A/NE501A 










Q PACKAGE 














1. 


Ground 


'C 








D" 


2. 


Output 3 


c 








h» 


3. 
4. 


Input 2 
Output 2 












5. 
6. 
7. 


Buffer output 
Buffer Input 


c 








a« 


8. 

9. 

10. 


Output 1 
Feedback adjust 
Input 1 


OF 


DER PART NC 


JS. 


SE501Q/NE501Q 










K PACKAGE 










1. 


Ground 




CI 




2. 


Output 3 


f 1 
/O2 





^ 


3. 


Input 2 


10 


sO 


\ 


4. 
5. 


Output 2 


\o» 




»o 


) 


6. 


Buffer output 


\ 4 

\o 


6 


y 


7. 


Buffer Input 





8. 


Output 1 


ORDER PART NOS. 
SE501K/NE501K 


9. 
10. 


Feedback adjust 
Input 1 
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LINEAR INTEGRATED CIRCUITS ■ 501 



:i rCTRICAL CHARACTERfSTiCS 
















PARAMETER 


TEST CONDITIONS 


NE501 


SE501 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


Voltage Gain 


f = 50 kHz; Notes 1,2,6 


22.5 


24 


26.5 


23 


24 


26 


dB 


Bandwidth (-3dB) 


Notes 1 , 2, 6 


11 






14 






MHz 


Unity Gain Frequency 


A^Q = OdB; Notes 2, 6 


100 


150 




100 


150 




MHz 


Voltage Gain Stability 


f - 50 kHz; T = 0°C; Notes 2, 6 
f = 50 kHz; T = +70°C; Notes 2, 6 
f = 50 kHz; T = -55°C; Notes 2, 6 
f = 50 kHz; T = +125°C; Notes 2, 6 


-1.0 




+0.6 


-1.0 




+0.6 


dB 
dB 
dB 
dB 


Output Voltage 


Notes 1 , 2, 6, 9 


0.71 


1.0 




0.71 


1.0 




^RMS 


Input Impedance 


Notes 1 , 6; f = 50 kHz; Vj = V^ 


470 




1200 


540 




1100 


n 


Output Impedance 


Notes 1 , 2; f = 50 kHz; Vp = AC ground 




12 


18 




12 


18 


n 


Output Impedance 


Notes 1 , 5; f = 50 kHz; Vp = AC ground 




25 


65 




25 


50 


J2 


Power Dissipation 








24 






21 


mW 


Power Dissipation 


Vk-Vj 






60 






53 


mW 


Pulse Response 


















Delay Time 


Notes 2, 6, 7 






15 






15 


ns 


Rise Time 


Notes 2, 6, 7 




12 


20 




12 


16 


ns 


Noise Figure 


f = 100 kHz; BW = 100 Hz; Zj = 500S2 
fg = 100 kHz, BW = 100 Hz; Zj = 500n, 




5.0 


8.0 




5.0 


7.0 


dB 
dB 



(Notes: 3, 4, 5, 8) Standard Conditions: V^ = +6.0V, V^ = OV, Vq = Vg, T = +25 C (except as noted) 

NOTES: 

1. Variations in this parameter depend on optional alternate con- 
nections as Indicated In accompanying curves. 

2. Measured at Pin F, with Pins J and K connected. 

3. Pins not specifically referenced are left electrically open. All 
voltages are referenced to Pin A. Letter subscripts denote pins 
on circuit schematic. 

4. Positive current flow Is defined as into the terminal referenced. 

5. Measured at Pin J. 



6. Load Resistance - 600l2, capacitively coupled. 

7. Delay time is defined as the time interval between the 50% 
points of ep and ep. Rise time = 20% to 80% points of ep. 
Input Pulse Characteristics: Amplitude = 25mV; PW = 100ns. 

8. See Signetics SURE Program Bulletin No. 5001 for definition 
of Acceptance test Sub-Groups. Sub-Group A-7 Is used for the 
electrical end points for Linear Products. 

9. Total harmonic distortion less than 5% at e^ » 0.71 Vp|^g. 



M 



SiOnDtiCS 



ilAL DIFFERENTIAL AMPLIFIER 



iiFSCRIPTION 

The 510 is a dual high-frequency differential- amplifier with 
associated constant current sources and biasing elements 
contained within a silicon monolithic epitaxial substrate. 
The large number of accessable internal points provide 
extreme flexibility of application. The 510 is intended for 
RF-IF amplifier service to beyond 100 MHz. Circuit layout 
provides for connection as either a high-gain, common- 
emitter, common-base, cascode amplifier or a common- 
collector, common-base, differential amplifier that is useful 
in critical limiter applications. Automatic gain control may 
be applied to either circuit. 

The SE510Q and SE510A meet or exceed the mechanical 
and environmental requirements of MIL-S-19500 over the 
temperature range of -55°C to +125°C. 
The NE510A and NE510J are intended for industrial 
applications over the temperature range of 0°C to +75°C. 

I feATURES 

• LOW INPUT OFFSET VOLTAGE = ±2mV 

• LOW INPUT OFFSET CURRENT = ±3mA 

• SINGLE POWER SUPPLY 

• AGC CAPABILITY 

• HIGH FORWARD TRANSADMITTANCE 

• LOW FEEDBACK CAPACITANCE 

ArtSOLUTE MAXIMUM RATINGS 



Applied Voltage (V+) 


20V 


Output Collector Voltage 


25V 


Current (Pin K) 


-25mA 


Current (All Other Pins) 


±15mA 


Storage Temperature 


-65°Cto+150°C 


Operating Temperature 


« 


SE510J,SE510A 


-55°Cto+125°C 


NE510A, NE510J 


0°C to +75°C 


Junction Temperature 


150°C 



Maximum ratings are limiting values above which serviceability 
may be Impaired. 

iiASIC CIRCUIT SCHEMATIC 



OUTPUT OUTPUT 
QA QB 



OUTPUT OUTPUT 

Oc Od 




LINEAR IHnGRAe CIRCUITS 



P[^J CONFIGURATIONS 



510 





A PACKAGE 






(Top View) 






1. 


Output B 






2. 
■J 14 3. 


Output A 
Input A 


iC 


• 


^c 




3" :: 


Input B 
Reference 


3C 




"1 12 6. 


Source 1 






^ " a. 

1 'O 9. 


Ground 
Source 2 
Bias 






:i 9 10. 

13. 


Input D 
Input C 
Output 
Output D 








14. 


V+ 


ORDER PARTNOS. 


SE510A/NES10A 






Q PACKAGE 

1. 


Input C 








2. 


Output C 
Output D 

Output B 




• 




J" B. 








U. 6. 

Hio 9. 


Output A 
Input A 
Input B 
Reference 








-• 11. 

> 


Source 1 
Ground 
Source 2 
Bias 








13. 




14. 


Input D 


ORDER PART NOB. 


SE610aNE510O 
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LINEAR INTEGRATED CIRCUITS ■ 510 



lUTRICAL CHARACTERISTICS 



PARAMETERS 


TEMPERATURE 


TEST 
CONDITIONS 


LIMITS 


UNITS 


NE510 


SE510 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


Input Offset Voltage 


+25°C 

0°C to +70°C 

-55°Cto+125°C 






0.5 
1.0 


3 
4 




0.5 
1.5 


2 
3.5 


mV 


Input Offset Current 


+25°C 

0°C to +70°C 

-55°Cto+125°C 






2.0 
2.5 


6 
9 




2.0 
2.5 


3.5 
7.5 


UlA 


Input Bias Current 


+25°C 

0°C to +70°C 

-55°Cto+125°C 






8.0 
10.0 


25 
40 




8.0 
16.0 


20 
40 


MA 


Differential Collector 


+25°C 


Vin = 




45 


75 




45 


62.5 


juA 


Current per Differential 


0°C to +70°C 






50 


100 










Pair 


-55°Cto+125°C 












50 


100 




Differential Current in 


+25°C 






30 


75 




30 


62.5 


MA 


the Current Sources 


0°C to +70°C 
-55°Cto+125°C 






35 


100 




35 


100 




Total Current 


+25°C 






11.0 


15.0 




11.0 


15.0 


mA 


Common Mode Rejection 


+25°C 




60 


80 




60 


80 




dB 


Ratio 





















C I HICAL CHARACTERISTICS (V*" = +12V, T = 25°C applicable from DC to 10 MHz, unless otherwise noted) 



PARAMETER 


EMITTER COUPLED 
CONFIGURATION 


CASCODE 

configuration 
Vagc-ov 


UNITS 


Input Conductance [Rg^Y^J] 
Output Conductance [Re(Y22)] 
Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Forward Transconductance 


0.7 
0.01 
4.5 
2.5 
0.05 
25 


3.0 
0.01 

10 
2.5 
0.05 

90 


mmho 
mmho 

pF 

pF 

pF 
mmho 
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AL DIFFERENTIAL AMPLIFIER 



LINEAR INTEGRATED CIRCUITS 



511 



DESCRIPTION 

The 511 is a monolithic dual high frequency differential 
amplifier with associated constant current source transistors 
and biasing diode. It is useful from DC to 100 IVIHz. The 
circuit arrangement provides for connection as two com- 
pletely independent emitter coupled (differential) or cas- 
code amplifiers. The bias diode allows stabilization of the 
current source currents over a large temperature range. 

FEATURES 

• LOW INPUT OFFSET VOLTAGE - ±2mV 

• LOW INPUT OFFSET CURRENT = ±3mA 

• AGC CAPABILITY 

• HIGH FORWARD TRANSADMITTANCE 

• LOW FEEDBACK CAPACITANCE 

• SINGLE POWER SUPPLY 

ABSOLUTE MAXIMUM RATINGS 



PIN CONFIGURATIONS 



Applied Voltage (V+) 


20V 


Output Collector Voltage 


25V 


Current (All Pins) 


±15mA 


Storage Temperature 


-65°Cto+150°C 


Operating Temperature 




SE511Q, SE511B 


-55°Cto+125°C 


NE511B, NE511Q 


0°C to +75°C 


Junction Temperature 


150°C 



Maximum ratings are limiting values above which serviceability 
may be Impaired. 

1 -ECTRICAL CHARACTERISTICS (Standard Test Circuit) 



B PACKAGE 




(Top View) 




'C 


• 


H- 


c 




:]. 


See Basic 3 E 




D" 


Circuit 
Schematic "L 




D" 


PInout 1— 




D- 


C 




H" 


c 




J. 


c 




3^ 


ORDER PART NOS. SE51 1B/NE51 IB | 




Q PACKAGE 




'C 




Zl» 


2[I 

See Basic ^|_ 
Circuit ■— 
Schematic "I— ■ 
For sC 




I],o 

ZI-3 


PInout 6\IZ 




Zi» 


'C 




Zli» 


'd 




Zl,6 


ORDER PART NOS. SE51 10/NE51 1Q 









LIMITS 










ACCEPTANCE 

TEST 

SUBGROUP 
















PARAMETERS 


SYMBOL 


MIN 


TYP 


MAX 


UNITS 


TEMPERATURE 


TEST 
CONDITIONS 


SES11 


NE511 


SE611 


NE511 


SE611 


NE611 


A-3 
A-4 
A-5 


Input Offset Voltage 


AVin 






0.5 
1.5 


0.5 
1.0 


2 

3.5 


3 
4.0 


mV 


+25°C 

0°C to +75°C 

-65°Cto+125''C 




A-3 
A-4 
A-5 


Input Offset Current 


^in 

Aim 






2.0 
2.5 


2.0 
2.5 


3.5 
7.5 


6 
9 


HA 


+25°C 

0°C to +75°C 

-55°Cto+125°C 




A-3 
A-4 
A-5 


Input Bias Current 


lin 
'in 
lin 






8.0 
16.0 


8.0 
10.0 


20 
40 


25 
40 


AlA 


+25°C 

0°C to +75°C 

-55°C to +12500 




A-3 
A-4 
A-5 


Differential Collector Current 
per differential pair 


Ale 






45 
50 


45 
50 


62.5 
100 


75 
100 


fJA 


+25°C 

0°C to +75''C 

-55°Cto+125''C 


Vin-0; 

Ip - 2mA 


A-3 
A-4 
A-5 


Differential Current in the 
Current Sources 


Alp 
Alp 

Ai^ 






30 
35 


30 
35 


62.5 
100 


75 
100 


AIA 


+25''C 

0°C to +75°C 

-55°Cto+125°C 




A-2 


Total Current 


CO 






11.0 


11.0 


15.0 


15.0 


mA 


+25°C 




A-3 


Common Mode Rejection Ratio 


CMRR 


60 


60 


80 


80 






dB 


+25°C 




A-3 


Output Conductance 


^22. 






0.01 


0.01 






mmho 


+25''C 




0-2 


Output Capacitance 


Cob 






2.5 


2.5 






PF 


+25°C 




0-2 


Input Capacitance 


Cib 






10 


10 






PF 


+25°C 
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LINEAR INTEGRATED CIRCUITS ■ 511 






' > IK ' > IK 



. L 



j'b 'C3M 'C4J 



IK ' <1K 




ALL RESISTORS = ±1% 



'^'ih - 'in, - 'in2 "' 
'in3-W 
Cf C2 

P Pi P2 



SCHEMATIC 



kj 5 16 kj 

^ ° ? ^ °' 
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IFFERENTIAL AMPLIFIER 



iJtSCRrPTiON 

The 515 is a general purpose high-gain amplifier with 
differential input and output. It is fabricated within a 
monolithic silicon' substrate by planar and epitaxial tech- 
niques. A pair of compensation points is provided to allow 
frequency compensation for stable closed loop operation. 

This device is not internally referenced to ground and with 
proper input bias may be operated from a single power 
supply. 

• Dl FFERENTI AL VOLTAGE GAIN (Open Loop) » 4,500 

• INPUT OFFSET VOLTAGE = 0.5mV 

• INPUT OFFSET VOLTAGE STABILITY = 5.0mV/°C 

• INPUT COMMON MODE RANGE * +1.5V, -1.0V 

• COMMON MODE REJECTION RATIO = lOOdB 

• BANDWIDTH (Open Loop) = 1.0 MHz 



Uii^OLUTiE MAXIMUM RATINGS 
Applied Voltage (V+ to V-) 
Differential Input Voltage (V5 to V7) 
Input Current (I5, I7) 
Output Current (1 2, \iq) 
Storage Temperature 
Operating Temperature 
Junction Temperature 

Maximum ratings are limiting values above whicli serviceability may 
be impaired. 

'UiiVALENT CIRCUIT 



12V 

±5.0V 

±2.0mA 

±30mA 

-65°Cto+l50°C 

0°C to +75°C 

150°C 



COMPENSATION B 



COMPENSATION / 




NOTE: Component values are typical. 



LINEAR INTEGRATED CIRCUITS 



515 



PIN CONFIGURATIONS 







A PACKAGE 








(Top View) 


1. 


Input B 












2. 

3. 


NC 
NC 


1 c 


4 






H 1* 












4. 


Compensation 


^c 






3,3 


5. 


NC 


3C 






D« 


6. 


Output B 


*c 








H" 


7. 
8. 


V" 
Output A 


bL 








310 


9. 


NC 


eC 








D 9 


10. 


NC 


^c 








D a 


11. 
12. 
13. 


Compensation 

NC 

Input A 








ORDER PART NO. NE515A 


14. 


V+ 






Q PACKAGE 
















1. 
2. 
3. 


Output A 
NC 


c 








D- 


4: 








D» 


4. 


Compensation 


AZ 








H" 


5. 
6. 


Input A 


c 








H' 


7. 
8. 


Input B 
Compensation 


M_ 








D« 


9. 
10. 


NC 
Output B 








ORDER PART 


MOS. SE515Q/NE515Q 








K PACKAGE 










1. 


v" 







1 


2. 


Output A 







^"^ 


3. 


NC 


/ 1 


10 


9 \ 


4. 


Compensation 


/02 




soA 


5. 


Input A 


Vos 




to] 


6. 


v-^ 


\o 


f> 


6 / 

0/ 


7. 


Input B 





8. 


Compensation 




mmm 




9. 


NC 








10. 


Output B 


ORDER PART NOS. SEB15K/NE515K 
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LINEAR INTEGRATED CIRCUITS ■ 515 



SE515 ELECTRICAL CHARACTERISTICS 


(Standard Conditions: 


V7 = OV, 


v., = -3.0V; Notes 


4, 5, 6, 7, 8, 9) 


CHARACTERISTIC 


Vg - +4.0V 


Vg - +6.0V 


UNITS 


TEMP 


TEST CONDITIONS 


TYP 


MIN 


TYP 


MAX 


Open Loop Voltage Gain (dc) 


2,500 


3,500 


4,500 




v/v 


+25°C 


Note 2 




1,800 




3,000 




V/V 


+125°C 




Open Loop Voltage Gain (ac) 


2,000 


2,500 


3,500 




V/V 


+25°C 


f = 800 kHz 


Input Offset Voltage 


0.5 




0.5 


3.0 


mV 


-55°C 


Note 1 




0.5 




0.5 


2.0 


mV 


+25°C 






0.5 




0.5 


3.0 


mV 


+125°C 




Input Bias Current 


18 




25 


40 


fJA 


-55°C 


Note 1 




12 




16 


24 


IJA 






Differential Input Resistance 


2.0 


1.0 


1.5 




kO, 


-55°C 


Note 10 




4.0 


2.0 


3.2 




kJ2 


+25°C 




Input Common Mode Range 


±1.0 




+1.5 
-1.0 




V 


+25°C 




Balanced Output dc Level 


-0.1 




+1.2 




V 


-55°C 


Note 1 




+0.3 




+1.6 


+1.8 


V 


+25°C 






+0.6 




+1.9 




V 


+125°C 




Output Voltage Swing 


4.7 


5.7 


6.3 




V 


-55°C 


Notes 




4.7 


5.7 


6.3 




V 


+25°C 






4.7 


5.7 


6.3 




V 


+125°C 




High Output Level 


+2.3 


+4.0 


+4.3 




V 


-55°C 


V5 = lOmV 




+2.6 


+4.3 


+4.6 




V 


+25°C 






+3.0 


+4.7 


+5.0 




V 


+125°C 




Low Output Level 


-2.4 


-1.7 


-2.0 




V 


-55°C 


V5 = 10mV 




-2.1 


-1.4 


-1.7 




V 


+25°C 






-1.7 


-1.0 


-1.3 




V 


+125°C 




Output Resistance 


100 




100 




n 


+25°C 


Notel 


Common Mode Rejection Ratio 


100 




100 




dB 






Power Supply Current 








7.0 


mA 




Note 1 




3.5 




5.5 


7.0 
7.0 


mA 
mA 







NOTES: 

1. Adjust Vg to obtain Vj = V^Q. 

2. Output voltage swing " 1.3V peak to peak. 

3. Output voltage swing Is guaranteed by output voltage limit 
tests. 

4. Voltage and current subscripts refer to pin numbers. 
All measurements are referenced to power supply common. 
Positive current flow is defined as into the terminal indicated. 
All specifications herein apply for Interchange of voltages 
and currents at Pins 5 and 7. 



5. 



Acceptance Test Sub-Group references apply to minimum 

and maximum limits only. 

The SE515K has Pins 1, 3 and 9 connected to the case. 

The SE515Q has Pins 3 and 9 open. 

See SIgnetlcs SURE Program Bulletin No. 5001 for definition 

of Acceptance Test Sub-Groups. Sub-Group A-7 is used for 

electrical end points for Linear Products. 

Differential Input Resistance is computed from input bias 

current. 
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LINEAR INTEGRATED CIRCUITS ■ 515 



ME515 ELEECTRICAL CHARACTERISTICS (Standard Conditions: Vg = OV, y^ = 3.0V; Notes: 4, 5, 6, 7, 8, 9) 



CHARACTERISTIC 


Vp = +4.0V 
TYP 


Vp - +6.0V 


UNITS 


TEMP 


TEST CONDITIONS 


MIN 


TYP 


MAX 


Open Loop Voltage Gain (dc) 


1,800 


2,500 


3,200 




v/v 


+25°C 


Note 2 




1,350 




2,200 




v/v 


+75°C 




Open Loop Voltage Gain (ac) 


1,500 


1,700 


2,500 




v/v 


+25°C 


f = 800 kHz 


Input Offset Voltage 


0.5 




0.5 


4.0 


mV 


0°C 


Note 1 




0.5 




0.5 


3.0 


mV 


+25°C 






0.5 




0.5 


4.0 


mV 


+75°C 




Input Bias Current 


18 




25 


40 


PA 


0°C 


Note 1 




15 




20 


31 


HA 


+25°C 




Differential Input Resistance 


3.2 


1.4 


2.3 




kO, 


0°C 


Note 10 




3.5 


1.7 


2.6 




kfi 


+25°C 




Input Common Mode Range 


±1.0 




+1.5 
-1.0 




V 


+25°C 




Balanced Output dc Level 


-0.1 




+1.2 




V 


0°C 


Note 1 




+0.3 




+1.6 


+1.8 


V 


+25°C 






+0.6 




+1.9 




V 


+75°C 




Output Voltage Swing 


4.5 


5.3 


6.1 




V 


0°C 


Note 3 




4.5 


5.3 


6.1 




V 


+25°C 






4.5 


5.3 


6.1 




V 


+75°C 




High Output Level 


+2.3 


+3.9 


+4.3 




V 


0°C 


Vc = lOmV 




+2.5 


+4.1 


+4.5 




V 


+25°C 






+2.8 


+4.3 


+4.8 




V 


+75°C 




Low Output Level 


-2.2 


-1.4 


-1.8 




V 


0°C 


Vc = 10mV 




-2.0 


-1.2 


-1.6 




V 


+25°C 






-1.7 


-1.0 


-1.3 




V 


+75°C 




Output Resistance 


100 




100 




n 


+25°C 


Note 1 


Common Mode Rejection Ratio 


100 




100 




dB 


+25°C 




Power Supply Current 








7.0 


mA 


0°G 


Note 1 




3.5 




5.5 


7.0 
7.0 


mA 
mA 


+25°C 
+75°C 





Letter subscripts refer to pins on circuit schematic. 

NOTES: 

1. Adjust Vq to obtain Vq = Vj^. 

2. Output voltage swing = 1.3V peak to peak. 

3. Output voltage swing Is guaranteed by output voltage limit 
tests. 

4. Voltage and current subscripts refer to pin numbers. 

5. All measurements are referenced by power supply common. 
Positive current flow Is defined as into the terminal indicated. 

6. All specifications herein apply for interchange of voltages and 
currents at Pins B and C. 



Acceptance Test Sub-Group references apply to minimum 

and maximum limits only. 

The NE515K has Pins 1, 3 and 9 connected to the case. 

The NE515G has Pins 3 and 9 open. 

See Signetics SURE Program Bulletin No. 5001 for definition 

of Acceptance Test Sub-Qroups. Sub-Group A-7 is used for 

electrical end points for Linear Products. 

Differential Input Resistance is computed from input bias 

current. 
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LINEAR INTEGRATED CIRCUITS 



516 



The 516 is a high gain operational amplifier with differ- 
ential input and output. Features include large gain- 
bandwidth product, stable open-loop operation, high out- 
put voltage swing under load, high input resistance, wide 
common mode voltage range and high common mode 
rejection. 



• OPEN LOOP VOLTAGE GAIN = 



OPEN LOOP GAIN STABILITY = 
OUTPUT VOLTAGE SWING = 



NE516 15,000 
SE516 18,000 
±20% 
NE516 +10 Volts 
SE516 +11 Volts 
DIFFERENTIAL INPUT RESISTANCE = NE516 lOOKfl 

SE516 400KS2 
INPUT COMMON MODE VOLTAGE RANGE = 23 Volts 
COMMON MODE REJECTION RATIO = 100 db 

INPUT OFFSET CURRENT = NE516100nA 

SE516 300nA 
OPEN LOOP BANDWIDTH = 300 kHz 



>^ ^ :u: U ^L: vAAKiMim RATINGS 




Voltage Applied (Between Pins 1 and 6) 




NE516 


34V 


SE516 


36V 


Voltage Applied (Differential) 


10V 


Current Rating (Pins 1, 2, 6 and 10) 


25mA 


Current Rating (Other Pins) 


10mA 


Output Short Circuit Duration (25°C) 


lOsec 


Storage Temperature 


-65°Cto+150°C 


Operating Temperature 




NE516 


0°C to +75°C 


SE516 


-55°Cto+125°C 


Junction Temperature 




NE516 


150°C 


SE516 


175°C 



PIM rONFIGllRATinM 








A PACKAGE 












(Top View) 


iC* 






3» 


^C 






D" 


1. Inputs 8. Output A 










:i,2 


2. Com. 1A 9. NC 


3 L 






3. NC 10. Com 2A 


"C 






n " 


4. Com. 2B 11. Com. IB 












5. NC 12. NC 


sE 






J I" 


6. Outputs 13. Input A 


eC 






3 B 


7. V 14. V 


'C 






3 « 


ORDER PART NOS. 
SE516A/NE516A 


















K PACKAGE 


/o 




10 


o\ 


1. V' 6. V"^ 


/02 ' 




\A 


2. Output A 7. Inputs 

3. Com. 2A 8. Com. 1A 


l0 3 




to] 


4. Com. IB 9. Com. 2S 


\o 


6 



0/ 


5. Input A 10. Outputs 

ORDER PART NOS. 
SE516K/NE516K 












Q PACKAGE 

1. V" 6. V"^ 


'C 








H' 


^L 








J' 


2. Output A 7. Inputs 

3. Com. 2A 8. Com. 1A 


3| 








V 


4. Com. IB 9. Com. 2S 


C 








3^ 


5. Input A 10. Outputs 


»L 








J« 


ORDER PART NOS. 








SE516Q/NE516Q 



\LtNT CIKCUri 



Maximum ratings are limiting values above which serviceability 
may be impairisd. 




NOTE: COMPONENT VALUES ARE TYPICAL 



COM 2A COM 2B 
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LINEAR INTEGRATED CIRCUITS ■ 516 



; I ECTRICAL CHARACTERISTICS (Notes: 1, 2, 3, 8) (Standard Conditions: Ve = +15V, Vk 


= -15V, 


Va = OV 


) 


PARAMETERS 


TEST CONDITIONS 


NE516 




SE516 




UNITS 


MIN 


TYP 


MAX 


TEMP. 


MIN 


TYP 


MAX 


TEMP. 


Open Loop Voltage Gain (DC) 


Hy_>2kQ,. 




16,000 




0°C 




22,000 




-55°C 


v/v 




Notes 5, 7 


10,000 


15,000 




+25°C 


13,000 


18,000 




+25°C 


v/v 






8,000 


13,000 




+75°C 


10,000 


15,000 




+125°C 


v/v 


Open Loop Voltage Gain (AC) 


RL>2kJ2, 

f = 250 kHz, Note 7 


8,000 


12,000 




+25°C 


10,000 


15,000 




+25°C 


v/v 


Input Offset Voltage 


Note 6 




5.0 


15 


0°C 




3.0 


10 


-55°C 


mV 








5.0 


15 


+25°C 




3.0 


10 


+25°C 


mV 








5.0 


15 


+75°C 




3.0 


10 


+125°C 


mV 


Input Bias Current 


Note 6 




1.5 


4.5 


0°C 




0.6 


2.0 


-55°C 


AIA 








1.0 


3.0 


+25°C 




0.3 


1.0 


+25°C 


lUA 








0.6 




+75°C 




0.15 




+125°C 


IJIA 


Input Offset Current 


Note 6 












0.06 




-55°C 


iUA 








0.1 


0.6 


+25°C 




0.03 
0.02 


0.2 


+25°C 
+125°C 


IJA 


Differential Input Resistance 


Notes 4, 6 










40 


150 




-55°C 


kSl 






40 


100 




+25°C 


100 


400 
1,000 




+25°C 
+125°C 


kS2 
kfi 


Input Common Mode Range 




+8.0 
-12 


+10 
-13 




+25°C 


+8.0 
-12 


+10 
-13 




+25°C 


V 


Power Supply Sensitivity 






50 




+25°C 


50 






+25°C 


MV/V 


(Referred to Input) 






50 




+25°C 


50 






+25°C 


MV/V 


Balanced Output dc Level 


R^>2kS2, Note6 










-2.0 


+0.5 


+2.5 


-55°C 


V 






-2.5 





+2.5 


+25°C 


-1.5 
-2.5 



-0.5 


+1.5 
+2.0 


+25°C 
+125°C 


V 
V 


Output Voltage Swing 


RL>2kS2 


+8.0 


±10 




0°C 


±10 


±11 




-55°C 


V 






±8.0 


±10 




+25°C 


±10 


±11 




+25°C 


V 






±8.0 


±10 




+75°C 


±10 


±11 




+125°C 


V 


Output Resistance 


Note 6 




500 




+25°C 




500 




+25°C 


SI 


Common Mode Rejection Ratio 






100 




+25°C 




100 




+25°C 


dB 


Power Supply Current 


Note 6 




5.0 




0°C 




5.0 




-55°C 


mA 








5.0 


6.0 


+25°C 




5.0 


6.0 


+25°C 


mA 








5.0 


6.0 


+75°C 




5.0 


6.0 


+125°C 


mA 



Letter subscripts refer to pins on circuit schematic, 

NOTES: 

1. Voltage and current subscripts refer to pin numbers. 

2. All measurements are referenced to an external ground. Positive 
current flow is defined as into the terminal indicated. 

3. All specifications herein apply for interchange of voltages and 
currents at Pins 5 and 7. 



4. Differential Input Resistance is a value computed from input 
bias current limits. 

5. Output voltage swing = 5V peak to peak. 

6. Adjust V_ to obtain V = V10. 

7. Differential input, single ended output. 
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OG VOUIGE COMPMATOR 



526 



LINEAR INTEGRATED CIRCUITS 



'IhSCRIPTION 

The 526 is a high speed analog comparator intended for use 
in systems where low propagation delay and fast recovery 
from common mode or differential input overdrive is re- 
quired. The device is specifically designed to provide a 
wide input common mode range while operating from 
power supplies commonly found in digital logic systems. 



The 526 consists of a medium gain, high frequency differ- 
ential amplifier and a high speed TTL gate fabricated within 
a single substrate by planar and epitaxial techniques. The 
output gate of the 526 has voltage and current capabilities 
compatible with DCL, DTL and TTL. The 526 output 
gate has a full fan-out of 10 to standard TTL loads. 



The amplifier and gate may be used independently or cas- 
caded for applications as a voltage comparator, digital line 
receiver or sense amplifier. The second gate input is used 
to provide strobe capability when operating the amplifier 
and gate in cascade. 



PIN CONFIGURATION 



30ns 

+4.5V 
-3.5V 

20ns 



rEATURES 

• PROPAGATION DELAY 

• INPUT COMMON MODE RANGE 

• DIFFERENTIAL OVERDRIVE RECOVERY 

• OUTPUT COMPATIBLE WITH 
STANDARD LOGIC FORMS 

• OPERATES FROM STANDARD +5V SUPPLIES 



M' Oi IJTE MAXIMUM RATINGS 
Supply Voltage +7.0V 

Gate Input Voltage +6.0V 

Differentiallnput Voltage +5.0V 

Common Mode Input Voltage +5.0V 

Gate Output Current +1 00 mA 

Storage Temperature 

Operating Temperature 



-65°Cto+150°C 

SE526 -55°Cto+125°C 
NE526 0°Cto+75°C 



Absolute Maximum Ratings are limiting values above which serv- 
iceability may be impaired. 
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A PACKAGE 




^ 



J. 

I 10 



1. v^ 

3. NC 

4. V,,, 



5. V 



IN 



6. NC 

7. V" 

8. V 

o 

9. NC 

10. Ground 

11- V,,, 



II 



ORDER PART NOS. 
SE526A/NE526A 



13. e 

o 

14. NC 



Q PACKAGE 



c— 

N 


h 


^i 


_l 

I— n 




Ground 



ORDER PART NOS. 
SE526Q/NE526Q 



K PACKAGE 




3. Ground 

4. V,., 



7. V^ 

8. V. 



ORDER PART NOS. 
SE526K/NE526K 



LINEAR INTEGRATED CIRCUITS ■ 526 



LECTRICAL CHARACTERISTICS (Standard Conditions: v'^"^ = 


= V2'^ = 5.0V, V 


" = -5.0V; 


Notes 1,2,3,4,13,14) 


CHARACTERISTIC 


SYMBOL 


LIMITS 


TEMPERATURE 


NOTES 


MIN. 


TYP. 


MAX. 


UNIT 


SE526 


NE526 


Input Offset Voltage 


vi° 




2.0 


5.0 


mV 


-ss-c 


0°C 


5 






2.0 


5.0 


mV 


+25° C 


+25° C 


5 




V'io 




2.0 


5.0 


mV 


+125°C 


+75° C 


5 


Input Bias Current 


1: 




30.0 


35.0 


ma 


-55°C 


0°C 


6 






25.0 


35.0 


ma 


+25° C 


+25° C 


6 






22.0 


35.0 


mA 


+125°C 


+75° C 


6 


Input Offset Current 


!- 




0.6 


5.0 


mA 


-55°C 


0°C 








0.5 


5.0 


mA 


+25° C 


+25° C 






|!° 

'lO 




0.4 


5.0 


ma 


+125°C 


+75° C 




Input Common Mode Range 


Vcm 


*H4.2 


+4.7 




V 


-55°C 


0°C 






+4.2 


+4.5 




V 


+25° C 


+25° C 






^cm 


+4.2 


+4.4 




V 


+125°C 


+75° C 






^cm 


-3.2 


-3.5 




V 


-55°C 


0°C 






cm 

Vcm 

cm 


-3.2 


-3.5 




V 


+25° C 


+25° C 






-3.2 


-3.5 




V 


+125°C 


+75° C 




Amplifier Output Voltage 


Vohi 


3.5 






V 


-55°C 


0°C 






orii 


3.5 






V 


+25° C 


+25° C 






3.5 






V 


+125°C 


+75PC 






v°° 

^olo 






0.6 


V 


- 55°C 


0°C 










0.5 


V 


+25° C 


+25° C 










0.4 


V 


+125°C 


+75° C 




Amplifier Power Consumption 


Pd 




90 


120 


m/W 


-55°C 


0°C 






Pd 




100 


120 


m/W 


+25° C 


+25° C 






Pd 




110 


120 


m/W 


+125°C 


+75° C 




Gate Output Voltage 


Vio 


2.8 


3.5 




V 


-55°C 


0°C 


7,8 




Vio 


2.8 


3.2 




V 


+25° C 


+25° C 


7,8 




Vio 


2.8 


3.0 




V 


+125°C 


+75^ C 


7,8 




VOo 




0.3 


0.4 


V 


-55°C 


0°C 


7,8 






0.2 


0.4 


V 


+25° C 


+25° C 


7,8 






0.3 


0.4 


V 


+125° C 


+75° C 


7,8 


Gate Output Sink Current 


'Oo 


16.0 






mA 


+25° C 


+2^C 


8 


Gate Output Source Current 


'1o 


1.0 






mA 


+25° C 


+2^C 


7 


Gate Input Threshold Voltage 


Vlj 


2.0 






V 


-55°C 


OPC 


9 




VI 


2.0 






V 


+25° C 


+2^C 


9 




VI 


2.0 






V 


+125°C 


+7^C 


9 




vo 






1.0 


V 


-5^C 


OPC 


10 




vo 






0.9 


V 


+25° C 


+25° C 


10 




vo! 






0.8 


V 


+125PC 


+75PC 


10 


Gate Input Current (Input "0") 


lOj 


-0.1 


-1.2 


-1.6 


mA 


-55°C 


(fC 






10 


-0.1 


-1.4 


-1.6 


mA 


+25° C 


+25^0 






10 


-0.1 


-1.2 


-1.6 


mA 


+12^C 


+75PC 




(Input "1") 


'1 




5 


25 


tifii 


-55fC 


CfC 






•1 




10 


25 


mA 


+25° C 


+25° C 






'1i 




15 


25 


mA 


+125°C 


+75° C 




Gate Current Consumption (Output "1") 


'cci 






2.00 


mA 


-55°C 


OfC 






'cci 






2.00 


mA 


+25° C 


+2^C 






'cci 






2.00 


mA 


+125°C 


+7^C 




(Output "0") 


'ccO 






5.00 


mA 


-55°C 


(fC 






'ccO 






5.00 


mA 


+25° C 


+2BfC 






'ccO 






5.00 


mA 


+125°C 


+75° C 




Gate Input Latch Voltage Rating 


BVj 






6.0 


V 


+2^C 


+2^C 




Gate Output Short Circuit Current 


'so 


-10.0 




-70.0 


mA 


+2^C 


+2^C 




Switching Times 


















Gate Turn-On Delay 


Ton 




15 


17 


ns 


+2^C 


+25fC 


11 


Gate Turn-Off Delay 


ft 

Tpdl 
^dm 




15 


17 


ns 


+25° C 


+2^C 


11 


Propagation Delay 




30 


42 


ns 


+25° C 


+25° C 


11 


Propagation Delay 




40 


48 


ns 


+25° C 


+25° C 


11 


IDIfferential Overload Recovery 




30 


40 


ns 


+25° C 


+25° C 


11,12 



Recommended Operating Supply Voltages (V ~ V, 



5.0V, V = -5.0V 



Pins 



current Is defined as into the pin referenced, 
specifically referenced are left etectrlcaily 



Precautionary measures should be taken to ensure 
current limiting in accordance with Absolute Maxi^ 
mum Ratings should the isolation diodes become for- 
ward biased. 

Input Offset Voltage Is tested at guaranteed Input 
Common Mode Range voltage limits and Includes the 



worst-case variations of voltage gain and input im- 
pedance. These are the maximum values required to 
drive the output down to "o" or up to "1". 
Input Bias Current Is defined as the maximum current 
required to bias either Input. 

Output source current is supplied through i. resistor 
to grou nd. 

Output sink current Is supplied through a resistor 
to Vj"^. 

These limits are guaranteed by Gate Output Voltage 
(VOq> test. 



These limits are guaranteed by Oate Output Voltage 

(VIq) tests. 

Load capacitance includes test fixture and probe 

capacitance. 

Differential Input Voltage =■ 500m V for this test. 

Acceptance Test Subgroup A-7 provides end point 

parameters for linear devices processsd to Signetics 

SURE Program. See Signetics SURE Bulletin 5001. 

Manufacturer reserves the right to make design and 

process changes and Improvements. 
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The SE/NE 527 is a high speed analog voJtage comparator 
which, for the first time mates state-of-the-art Schottky 
diode technology with the conventional linear process. This 
allows simultaneous fabrication of high speed T^L gates 
with a precision linear amplifier on a single monolithic chip. 

The SE/NE 527 is similar in design to the Signetics SE/ 
NE 529 voltage comparator except that it incorporates a 
"Emitter Follower" input stage for extremely low input 
currents. This opens the door to a whole new range of 
applications for analog voltage comparators. 

• 15 nsec PROPAGATION DELAY 

• COMPLEMENTARY OUTPUT GATES 

• TTL OR ECL COMPATIBLE OUTPUTS 

• WIDE COMMON MODE AND DIFFERENTIAL VOLT- 
AGE RANGE 



LINEAR INTEGRATED CIRCUITS 



527 



UiW 


CCjNFI 


c^ijKATION 










K PACKAGE 








(Top View) 










1. 


Input A 






1 — 1 


2. 


Input B 




/o 


sX 


3. 
4. 


Strobe B 




f0 2 


8 0\ 


5. 


Output B 




\o 


to] 

3^ 


6. 
7. 
8. 
9. 
10. 


Ground 
Output A 
Strobe A 
V2^ 




ORDER PART NOS. 


SE527K/NE527K 



A/D CONVERSION 
ECL TO TTL INTERFACE 
TTL TO ECL INTERFACE 
MEMORY SENSING 
OPTICAL DATA COUPLING 

^ 1-1 :« ^ j^ agraM 



V,* y STROBE A 




1 A STROBE 



L^. 



rV^' 






Positive Supply Voltage (V^"*") 


+15 volts 


Negative Supply Voltage (Vi") 


-15 volts 


Gate Supply Voltage {V2'^) 


+7 volts 


Output Voltage 


+15 volts 


Differential Input Voltage 


±5 volts 


Input Common Mode Voltage 


±6 volts 


Power Dissipation 


eoomw 


Operating Temperature Range 




NE527 


0°C to +70°C 


SE527 


-55°Cto+125°C 


Storage Temperature Range 


-65°Cto+150°C 


Lead Temperature (Soldering 60 seconds) 


+300°C 
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LINEAR INTEGRATED CIRCUITS ■ 527 



= ^ Hii:AL CHARACTERISTICS (V^"^ = +10V, V^" 


= -10V, 


v/- 


+5.0V, Vj^ = OV) 








PARAMET 


TEST CONDITIONS 


SE527 


NE527 


UNITS 


INPUT CHARACTERISTICS 




MIN 


TYP 


MAX 


MIN 


TYP 


MAX 
















Input Offset Voltage @25°C 








4 






6 


mV 


oveif temperature range 








6 






10 


m4/ 


Input Bias Current @25°C 


V^+= 10V,Vi- = -10V 






2 






2 


HA 


over temperature range 


Vin=OV 






4 






4 


/UA 


Input Offset Current @25°C 


Vi+= 10V,Vi- = -10V 






0.5 






0.75 


IJA 


over temperature range 


Vin = OV 






1 






1 


IJA 


Voltage Gain 


Ta = 25°C 




5 






5 




V/mV 


Input Resistance 


T^ = 25°C, f = 1 kHz 




500 






500 




Kil 


GATE CHARACTERISTICS 


















Output Voltage 


















"1" State 


V2+ = 4.75V, l3ource = -1'^A 


2.5 


3.3 




2.7 


3.3 




V 


"0" State 


V2+ = 4.75V, l3i„k=10'^A 






0.5 






0.5 


V 


Strobe Inputs 


















"0" Input Current 


V2+ = 5.25V, Vjtrobe = 0-5V 






-•2 






-2 


mA 


"1" Input Current @25°C 
over temperature range 


V = 5-25V,V3t,„be = 2.7V 






50 
200 






100 
200 


HA 
(JA 


"0" Input Voltage 


V2'^ = 4.75V 






0.8 






0.8 


V 


"1" Input Voltage 


V2+ = 4.75V 


2.0 






2.0 






V 


Short Circuit 

Output Current 


V2+ = 5.25V, Vo^,t = OV 


-40 




-100 


-40 




-100 


mA 


POWER SUPPLY 


















REQUIREMENTS 


















Supply Voltage 


















v,-^ 




5 




10 


5 




10 


V 


vr 




-6 




-10 


-6 




-10 


V 


V2" 




4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Supply Current 


Vi+= 10V,Vi- = -10V 
V2+ = 5.25V 
















'1^ 


Ta = 125°C 
Ta = 25°C 
T^ = -55°C 
0°C<Ta<70°C 






3.25 
3.75 
4.0 






5 


mA 
mA 
mA 
mA 


T 


Ta = 125°C 
T^ = 25°C 
T^ = -55°C 
0°C<Ta<70°C 






7.0 
7.5 
8.5 






10 


mA 
mA 
mA 
mA 


'2' 


T^ = 125°C 
T^ = 25°C 
Ta = -55°C 
0°C<Ta<70°C 






15 
16 
18 






20 


mA 
mA 
mA 
mA 


TRANSIENT RESPONSE 


V. = 50 mV overdrive 
in 
















Propagation Delay Time 


















tpd (0) 


T^ = +25°C 




14 


24 




14 


24 


ns 


tpd'D 


T^ = +25°C 




16 


26 




16 


26 


ns 


Delay between Output 
A and B 


T^ = +25°C 




2 


5 




2 


5 


ns 


Strobe Delay Time 


















Turn On 


T^ = +25°C 




6 






6 




ns 


Turn Off 


T^ = +25°C 




6 






6 




ns 


Parameters are guaranteed over the U 


mperature range unless otherwise 


noted. 
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\j»PLICATiONS 

One of the main features of the device is that supply 
voltages (Vi"*", Vi") need not be balanced, as indicated 
in the following diagrams. For proper operation, how- 
ever, negative supply (Vi") should always be at least six 
volts more negative than the ground terminal (pin 6). 
Input Common Mode range should be limited to values 

TYPICAL APPLICATIONS 



of two volts less than the supply voltages (Vi"*" and V'^") 
up to a maximum of ±6 volts as supply voltages are 
increased. 

It is also important to note that Output A is in phase with 
Input A and Output B is in phase with Input B. 



PHOTODIODE DETECTOR 





n 
1 1 


[: 


— ' 


+5V 
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— 


10 ! 

1 

527 


7 
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2 
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5 


s 




1 


:i 


< 


!)-ev - 







ECL TO TTL INTERFACE 

















10 9 

1 7 

527 

2 5 
3 6 


Q 


ECL 



INPUT 


4L 


I 

TTL OUTPUTS 
O 


< 
< 

J 


•Ri >Ri 




_. 





MOS MEMORY SENSE AMP. 





Vref 




+6V 












i 










1103 
MOS RAM 






10 

1 

527 

2 
3 


g 

7 

5 
6 



















Q 




loon ' 








'■ >100 


n 

< 


I-6V 




_ 





TTL TO ECL INTERFACE 



r^ 




n=5 



■=■■;• 6 -10V 6 ■5.2V 
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LINEAR INTEGRATED CIRCUITS ■ 527 



TYPICAL PERFORMANCE CURVES 



I 1.B 



£ I 



i \ 



INPUT CURRENTS 
VS TEMPERATURE 



BIAS CURRENT 



OFFSET CURRENT 



-50 -26 26 50 75 100 125 
TEMPERATURE — "C 



SUPPLY CURRENT 
VS SUPPLY VOLTAGE 















Ta 

V2 


- 26''0 1 












h' 











-- 


— — 












r 














l£. 




— 




— 


" 


— 


















h* 












-^ 


— "^ 

























































SUPPLY VOLTAGE (V ,+, V,") — VOLTS 



SUPPLY CURRENT 
VS TEMPERATURE 



15 




















--^ 




- 


---, 


-i* 




















■ 1 


•--^ 


> 










V2*-6.0V < 




^ 




— - 





ir 


















_ 
^ 


—'— 












v,-.. 


lOV 












'1* 






2 
















■— 














^I'-t 





-60 -26 +26 +50 +76 +100 +126 

TEMPERATURE — "C 



OUTPUT PROPAGATION DELAYS 



8 ' 











Vl 


•■-lOV.V,"- 


-10V 


_OUTT> 


UTA 






















^ 




— 








\ 








\ 


/ 














1 


/ 








OUTP 


UTB 




^ _^ 


\^ 


















n 


"^ 






INPU 


rA 













































6 10 16 20 26 30 

TIME — nnc 



POWER DISSIPATION 
VS SUPPLY VOLTAGE 



V2* - S.O VOLTS 
Ta-26'>C 






/ 
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^/^ 
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/ 






/ 


^ 








/ 











SUPPLY VOLTAGE (V,*, V,") — VOLTS 



RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 









Vl 


•■-lOV 


,Vi"--10V 1 


■ OUTPUT A 






^2 
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LINEAR INTEGRATED CIRCUITS 



529 



The SE/NE 529 is a high speed analog voltage comparator 
which, for the first time mates state-of-the-art Schottky 
diode technology with the conventional linear process. This 
allows simultaneous fabrication of high speed T^L gates 
with a precision linear amplifier on a single monolithic chip. 



• 10 nsec PROPAGATION DELAY 

• COMPLEMENTARY OUTPUT GATES 

• TTL OR ECL COMPATIBLE OUTPUTS 

• WIDE COMMON MODE AND DIFFERENTIAL VOLT- 
AGE RANGE 



A/D CONVERSION 
ECL TO TTL INTERFACE 
TTL TO ECL INTERFACE 
MEMORY SENSING 
OPTICAL DATA COUPLING 

: ;^ ' ^; K OIAHKAIVI 



+ 9 STROBE A 



INPUT A < 
INPUT B ( 



C^ 





K PACKAGE 






(Top View) 






1. Input A 


6. 


Ground 


^ 2. Input B 


7. 


Output A 


\ 3. V,- 


8. 


Strobe A 


1 4. Strobe B 


9. 


V2" 


r 5. Output B 


10. 


v/ 



ORDER PART NOS. SE529K/NE529K 



Positive Supply Voltage (Vi+I 


+15 volts 


Negative Supply Voltage (Vi~) 


-15 volts 


Gate Supply Voltage (V2'*") 


+7 volts 


Output Voltage 


+15 volts 


Differential Input Voltage 


±5 volts 


Input Common Mode Voltage 


±6 volts 


Power Dissipation 


eoomw 


Operating Temperature Range 




NE52g 


0°C to +70°C 


SE529 


-55°Cto+125°C 



Storage Temperature Range -65 C to +150 C 

Lead Temperature (Soldering 60 seconds) +300°C 




1-5K„ >1.5K 



^ 750 < 



^ Oil 

r 



°10 °11. 
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LINEAR INTEGRATED CIRCUITS ■ 529 



: 1 TRiCAL CHARACTERISTICS (v/= +10V, Vg^ 


= +5.0V, 


vr 


= -10V, v,n = ov) 








PARAMETER 


TEST CONDITIONS 


SE52g 


NE 529 


UNITS 


INPUT CHARACTERISTICS 




MIN 


TYP 


MAX 


MIN 


TYP 


MAX 
















Input Offset Voltage @25°C 








4 






6 


mV 


over temperature range 








6 






10 


mV 


Input Bias Current @25°C 


Vi+= iov,Vi- = -iov 




5 


12 




5 


20 


)UA 


over temperature range 


Vin=OV 






36 






50 


jUA 


Input Offset Current @25°C 


v,+ = iov,Vi- = -iov 




2 


3 




2 


5 


fJA 


over temperature range 


Vin=OV 






9 






15 


HA 


Voltage Gain 


Ta-25«C 




5 






5 




V/mV 


Input Resistance 


T^ = 25°C, f = 1 kHz 




10 






10 




Kfi 


GATE CHARACTERISTICS 


















Output Voltage 


















"1" State @25°C 


V2+ = 4.75V, l3„^,^e = -1mA 


2.5 


3.3 




2.7 


3.3 




V 


"0" State @25°C 


V2'^ = 4.75V, lsjnk = 10mA 






0.5 






0.5 


V 


Strobe Inputs 


















"0" Input Current 


V2-^ = 5.25V, V,trobe = 0.5V 






-2 






-2 


mA 


"1" Input Current @25°C 
over temperature range 


V2+- 5.25V, V3t,obe = 2-7V 






50 
200 






100 
200 


JUA 
/XA 


"0" Input Voltage 


Vg"^ = 4.75V 






0.8 






0.8 


V 


"1" Input Voltage 


Vj"^ = 4.75V 


2.0 






2.0 






V 


Short Circuit 

Output Current 


V2+ = 5.25V, Vo^t = OV 


-40 




-100 


-40 




-100 


mA 


POWER SUPPLY 


















REQUIREMENTS 


















Supply Voltage 


















V/ 




5 




10 


5 




10 


V 


vr 




-6 




-10 


-6 




-10 


V 


V2" 




4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Supply Current 


Vi'*" = 10V, V,-' -10V 
V2+ ■= 5.25V 
















'1^ 


Ta = 125°C 
Ta = 25°C 
T^ = -55°C 
0°C<T^<70°C 






3.25 
3.75 
4.0 






5 


mA 
mA 
mA 
mA 


•r 


Ta = 125°C 
Ta = 25°C 
T^ = -55°C 
0°C<T;^<70°C 






7.0 
7.5 
8.5 






10 


mA 
mA 
mA 
mA 


'2^ 


Ta = 125°C 
Ta = 25°C 
T^ = -55°C 
0°C<T^<70°C 






15 
16 
18 






20 


mA 
mA 
mA 
mA 


TRANSIENT RESPONSE 


V|^ = 50 mV overdrive 
















Propagation Delay Time 


















tpd (0) 


T^ » +25°C 




10 


20 




10 


20 


ns 


tpd<l) 


T^ = +25°C 




12 


22 




12 


22 


ns 


Delay between Output 
A and B 


T^ = +25°C 




2 


5 




2 


5 


ns 


Strobe Delay Time 


















Turn On 


T^ = +25°C 




6 






6 




ns 


Turn Off 


T^ = +25°C 




6 






6 




ns 



Parameters are guaranteed over the temperature range unless otherwise noted. 
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APPLICATIONS 

One of the main features of the device is that supply 
voltages (Vi"*", Vi") need not be balanced, as indicated 
in the following diagrams. For proper operation, however, 
negative supply (Vi") should always be at least five volts 
more negative than the ground terminal (pin 6). Input 
Common Mode range should be limited to values of two 

TYPICAL APPLICATIONS 



volts less than the supply voltages (Vi"*" and Vi~) up to 
a maximum of ±6 volts as supply voltages are increased. 



It is also important to note that Output A is in phase with 
Input A and Output B is in phase with Input B. 



PHOTODIODE DETECTOR 



> 








+6V 






^/>-^5 


i l-'z 
















10 s 

1 

529 


7 


Q 
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2 
3 


S 

3 


Q 
O 


Ri|ri| 


( 


>-6V ■= 







ECL TO TTL INTERFACE 




TTL OUTPUTS 



MOS MEMORY SENSE AMP 





Vref 
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LINEAR INTEGRATED CIRCUITS ■ 529 



lYPICAL PERFORMANCE CURVES 



INPUT CURRENTS 
VS TEMPERATURE 
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RATIONAL AMPLIFIER 



LINEAR INTEGRATED CIRCUITS 



531 



The 531 is a fast slewing high performance operational am- 
plifier which retains D.C. performance equal to the best 
general purpose types while providing far superior large 
signal A.C. performance. A unique input stage design allows 
the amplifier to have a large signal response nearly identical 
to its small signal response. The amplifier can be compensated 
for truly negligible overshoot with a single capacitor. In 
applications where fast settling and superior large signal 
bandwidths are required, the amplifier out performs conven- 
tional designs which have much better small signal response. 
Also, because the small signal response is not extended, no 
special precautions need be taken with circuit board layout 
to achieve stability. The high gain, simple compensation and 
excellent stability of this amplifier allow its use in a wide 
variety of instrumentation applications. 



35V/Msec SLEW RATE AT UNITY GAIN 
PIN FOR PIN REPLACEMENT FOR mA709,mA748 
OR LM101 

COMPENSATED WITH A SINGLE CAPACITOR 
SAME LOW DRIFT OFFSET NULL CIRCUITRY AS 
MA741 

SMALL SIGNAL BANDWIDTH 1 MHz 
LARGE SIGNAL BANDWIDTH SOOKHz 
TRUE OP AMP D.C. CHARACTERISTICS MAKE THE 
531 THE IDEAL ANSWER TO ALL SLEW RATE LIM- 
ITED OPERATIONAL AMPLIFIER APPLICATIONS. 



T PACKAGE 
(Top View) 




1. Offset Null 

2. Inverting Input 

3. Nonlnverting Input 

4. V" 

5. Offset Null 

6. Output 

7. V+ 

8. Freq. Comp. 



ORDER PART NOS. 
SE531T/NE531T 



V PACKAGE 




1. Offset Null 

2. Inverting Input 

3. Nonlnverting Input 

4. V" 

5. Offset Null 

6. Output 

7. V+ 

8. Freq. Comp. 



ORDER PART NO. NE531V 



•;;/:: iJ.jn? (VlAXIiVlUM RATINfiS 
Supply Voltage 

Internal Power Dissipation (Note 1) 
Differential Input Voltage 
Common Mode Input Voltage (Note 2) 
Voltage Between Offset Null and V~ 
Operating Temperature Range 



NE531 
SE531 



Storage Temperature Range 

Lead Temperature (Solder, 60 sec.) 

Output Short Circuit Duration (Note 3) 



±22V 
300mW 
±15V 
±15V 
±0.5V 



C to +70°C 
-55°Cto+125°C 



-65 Cto+150°C 

300 °C 

Indefinite 



NOTES: 

1 . Rating applies for case temperatures to 125 C, derate linearly at 

6.5mW/ C for ambient temperatures above +75^2 

2. For supply voltages less than ±15V, the absolute maximum input 
voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies 
to +125 C case temperature or +75 Q ambient temperature. 
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OFFSET NULL CIRCUIT 




TRANSIENT RESPONSE TEST CIRCUIT 
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LINEAR INTEGRATED CIRCUITS ■ 531 



\iFRAL ELECTRICAL CHARACTERISTICS (Vg = ±15V, Ta = 25°C Unless Otherwise Specified) 

















NE531 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 




Input Offset Voltage 


Rg«. lOKSl 




2.0 


6 


mV 




Input Offset Current 






50 


200 


nA 






Input Bias Current 






0.4 


1.5 


HA 






Input Resistance 






20 




Mn 






Input Voltage Range 




:10 






Volts 






Common Mode Rejection Ratio 


Rs« lOKSl 


70 


100 




dB 






Supply Voltage Rejection Ratio 


Rs«. lOKU 




10 


150 


mV/V 






Large Signal Voltage Gain 


Rl.*2KU,VouT = ''0V 


20,000 


60,000 










Output Resistance 






75 




n 






Supply Current 






5.5 


10 


mA 






Power Consumption 






165 


300 


mW 






Full Pow/er Bandwidth 






500 




KHz 






Settling Time, 1% 


Ay =+1,V|N = tlOV 




1.5 




Msec 






Settling Time, .01% 


Ay=+1,V|N=-*10V 




2.5 




MSec 






Large Signal Overshoot 


Ay = +1,V|M = 110V 




2 




% 






Small Signal. Overshoot 


Ay =+1,V|N =400mV 




5 




% 






Small Signal Risetime 


Ay = +1,V|M'400mV 




300 




nsec 






The Following Apply for 
















0°C<;T^<+70"C: 
















Input Offset Voltage 


Rg < 10KH 






7.5 


mV 






Input Offset Current 


Ta = +70'C 

Ta = o'c 






200 
300 


nA 
nA 






Input Bias Current 


Ta = wo-c 

Ta-O'C 






1.5 
2.0 


mA 
mA 






Large Signal Voltage Gain 


RLS'2Kn,VouT' '1°V 


15,000 












Output Voltage Swing 


Rl ^ 2Kf> 


•10 


113 




Volts 






Slew Rate 


Ay = 100 

Ay = 10 




35 
35 




V/ms 
V/ms 








Ay = 1 (non-inverting) 


20 


30 




V/ms 








Ay = 1 (inverting) 


25 


35 




V/ns 






Supply Current 


Ta«*70-C 




4.5 


5.5 


mA 




SE531 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 




Input Offset Voltage 


RgSSIOKfi' 




2.0 


5.0 


mV 




Input Offset Current 






30 


200 


nA 






Input Bias Current 






300 


500 


nA 






Input Resistance 






20 




Mn 






Input Voltage Range 




•10 






Volts 






Large Signal Voltage Gain 


Rl>2K!I.Vout = =^0V 


50,000 


100,000 










Output Resistance 






75 




n 






Supply Current 






5.5 


7.0 


mA 






Power Consumption 






165 


210 


mW 






Full Power Bandwidth 






500 




KHz 






Settling Time. 1% 


Av=+1,V,N = t10V 




1.5 




Aisec 






Settling Time, .01% 


Ay'+1.V|fj-t10V 




2.5 




Msec 






Large Signal Overshoot 


Ay = +1,V|M = t10V 




2 




% 






Small Signal Risetime 


Ay = +1,V|fg = 400mV 




300 




nsec 






Small Signal Overshoot 


Ay = +1.V|N =400mV 




5 




% 






Slew Rate 


Ay = 100 

Ay = 10 

Ay = 1 (non-inverting) 

Ay = 1 (inverting) 




35 
35 
30 
35 




V/ms 
V/ms 
V/ms 
V/ms 






The following apply for 
















-55°C< T^ < +125' C: 
















Input Offset Voltage 


Rs«; lOKn 






6 


mV 






Input Offset Current 


T^ = +125'C 
T^ - -55" C 






200 
500 


nA 
nA 






Input Bias Current 


Ta = -H25°C 
T^ = -55" C 






500 
1.5 


nA 
mA 






Common Mode Rejection Ratio 


Rg < lOKn 


70 


90 




dB 






Supply Voltage Rejection Ratio 


Rg< lOKSl 




10 


150 


mV/V 






Large Signal Voltage Gain 


Rl = 2K«,VouT' -1°V 


25,000 












Output Voltage Swing 


Rl =2Kn 


♦10 


!13 




V 






Supply Current 


T^ - ♦125°C 




4.5 


5.5 


mA 






NOTES: 












All AC parametric testing is 


performed using the condit 


ons of the transient respo 


nse test circ 


u it, page 1 . 
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LINEAR INTEGRATED CIRCUITS ■ 531 



'PICAL PERFORMANCE CHARACTERISTICS(Vs = ±15V, T^ = +25°C unless otherwise noted) 



INPUT OFFSET 

CURRENT AS A FUNCTION 

OF AMBIENT TEMPERATURE 



INPUT BIAS CURRENT 

AS A FUNCTION 

OF AMBIENT TEMPERATURE 



INPUT BIAS CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 
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TEMPERATURE — 'C 



POWER CONSUMPTION AS A 
FUNCTION OF SUPPLY VOLTAGE 
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OUTPUT VOLTAGE SWING AS A 
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SUPPLY VOLTAGE — tV 



TEMPERATURE — "C 



POWER CONSUMPTION 

AS A FUNCTION 

OF AMBIENT TEMPERATURE 
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TEMPERATURE — 'C 



INPUT VOLTAGE RANGE AS A 
FUNCTION OF SUPPLY VOLTAGE 




SUPPLY VOLTAGE — iV 



10 IB 20 26 

SUPPLY VOLTAGE — IV 



OPEN LOOP VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE 



SUPPLY VOLTS - 



OUTPUT VOLTAGE SWING AS 
A FUNCTION OF FREQUENCY 
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LINEAR INTEGRATED CIRCUITS ■ 531 



i YPICAL CHARACTERISTIC CURVES (Cont'd.) 



VOLTAGE FOLLOWER 
LARGE SIGNAL RESPONSE 



VOLTAGE FOLLOWER 
TRANSIENT RESPONSE 



UNITY GAIN 

INVERTING AMPLIFIER 

LARGE SIGNAL RESPONSE 
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500 1000 1S0O 2000 2500 3000 3600 
TIME — nKc 



200 400 600 800 1000 1200 1400 
TIME — nsec 



0.5 1.0 1.5 2.0 2.5 3.0 3.6 4.0 
TIME — HMO 



CLOSED LOOP NON-INVERTING VOLTAGE 
GAIN AS A FUNCTION OF FREQUENCY 



OPEN LOOP PHASE RESPONSE AND VOLTAGE 
GAIN AS A FUNCTION OF FREQUENCY 
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« YPiCAL APPLICATIONS 



3 POLE ACTIVE LOW PASS FILTER BUTTERWORTH MAXIMALLY FLAT RESPONSE 

RESPONSE OF 3-POLE ACTIVE 

BUTTERWORTH 

MAXIMALLY FLAT FILTER 



1 — w^ 
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FREQUENCY — Hz 



'Reference — EON Dec. 15, 1970 
Simplify 3-Pole Active Filter Design 
A. Paul Brokow 
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LINEAR INTEGRATED CIRCUITS ■ 531 



'W"^ (Cont'd.) 



HIGH SPEED INVERTER (10MHz Bandwidth) 



10K 
\V\r- 



2pF 

HI- 




S.1K |B31 
■AAA»— 



30pF 
It- 



-•-t 



PULSE RESPONSE 
HIGH SPEED INVERTER 




200nsec/DIV 



FAST SETTLING VOLTAGE FOLLOWER 




lOOpF 
531^ ■ 4 OOUT 



LARGE SIGNAL RESPONSE 
VOLTAGE FOLLOWER 




0.5MS/DI V / - 500KH2 



PRECISION RECTIFIERS 



(a) HALF WAVE 



10K tOK 

INO WV f t VA T OOUT 



JO VW • * VA ♦— 

-^H T 

5.1K ^63^L4 1 

I — ^A^ \^ 



(b) FULL WAVE 



r 
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LINEAR INTEGRATED CIRCUITS ■ 531 



T%'PICAL APPLICATIONS (Cont'd.) 



ACMILLIVOLTMETER 



INO — 1^- 



^^lOOpF 



• i — -(idli 



100K 

f— vvv- 



DIOOES 
IN914 




1*.F 



/pE 



SAMPLE AND HOLD 



18K 
330pF 



j^^ 



470 



2N3819 



<300K 



CDE#<30 
CDW-S" 
PD4726 



s ^ 



4 O OUTPUT 



JlOK 

)-15 6-16 
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DUAL LOW NOISE PREAMPLIFIER 



LINEAR INTEGRATED CIRCUITS 



PA239 



P'W CONFlGURATiON 



The PA239 is a dual low noise preamplifier featuring two 
identically-matched 68dB gain amplifiers fed from an in- 
ternal zener regulated power supply. 
Operation requires only a single power supply and a mini- 
mum number of external frequency shaping components. 



• MATCHED OPEN LOOP VOLTAGE GAIN 

• LOW AUDIO NOISE 

• SINGLE POWER SUPPLY 

• WIDE POWER SUPPLY RANGE 

• BUILT-IN POWER SUPPLY FILTER 

• HIGH INPUT IMPEDANCE 

• EMITTER FOLLOWER OUTPUT 

• LOW DISTORTION 

• SELF BIASING 

• MINIMUM NUMBER OF EXTERNAL COMPONENTS 

• OUTPUT CIRCUIT IS SHORT CIRCUIT PROTECTED 

• HIGH CHANNEL SEPARATION 

• VARIETY OF FEEDBACK OPTIONS 

• NOCIRCUIT DAMAGE IF PLUGGED IN BACKWARDS 

• 7.5V REGULATOR BIAS SOURCE 





A PACKAGE 

(Top View) 

1. v + 




r 


¥-\ 


2. Zener 
^ " 3. Feedback 1 
— 1 4. Roll 1 
— ' " 5. Out 1 
[^ 12 6. Input Ret. 1 

7. Input 1 
— ' " 8. Input 2 
^ 10 9. Input Ret. 2 

10. Out 2 
—I ° 11. Roll 2 
^ a 12. Feedback 2 

13. Reg. Gnd. 


1 




- 






















A 




k- 


T" 


"" I 


-r 




ORDER PART NO 
PA239A 


14. Amp. Gnd. 



Supply Voltage 
Temperature 

Storage 
Operating 



lXimum ratings 



16V 

-55°Cto+150°C 
-30°C to +85°C 



Ai^PLICATIONS 

STEREO TAPE PLAYERS/RECORDERS 
DICTATING EQUIPMENT 
MOVIE PROJECTORS 
PHONOGRAPHS 

TV REMOTE CONTROL RECEIVER 
MICROPHONE AMPLIFIERS 
STEREO RADIO RECEIVER SYSTEMS 
VIDEO PREAMPLIFICATION 
NARROW BAND AMPLIFICATION 
DRIVER-PREAMP FOR LOSSY NETWORKS 
SUPER GAIN CASCADED AMPLIFIERS 



\ATiC DIAi-iRAiV! 
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LINEAR INTEGRATED CIRCUITS ■ PA239 



^ECTRJCAL CHARACTERISTICS (25°C) (Vqc 


= 12V) 








PARAMETERS 


MIN 


TYP 


MAX 


UNITS 


Supply Current (Vqq = 12V) 




16 


22 


mA 


Voltage Gain 


65 


68 


71 


dS 


Gain Balance 




0.3 


2 


dB 


Channel Separation (f = 1 kHz), Figure 1 


45 


90 




dB 


Input Resistance 


100K 


250K 




n 


Signal Output 




1.5 




Vrms 


Output Resistance 




100 




n 


Power Supply Rejection (f = 1 l<Hz), Figure 2 


45 


55 




dB 


Total Harmonic Distortion Without Feedback 










(0.5V rms into Skfi Load, 1 kHz) 




0.5 


0.9 


% 


Input dc Bias Current 




0.8 


3 


/XA 


Gain to Feedback Terminal 3, 12 




45 




dB 


Impedance at Feedback Terminal 




2400 




Q, 


Amplifier Noise Figure (100Hz to 10 kHz, Bkfl Rs) 




1.8 




dB 


Equivalent Input Noise (100Hz to 10 kHz, 680^2 Rs) 




0.7 


1.2 


MV 



ST CIRCUITS 



CHANNEL SEPARATION 




I 6 9 1314 I 



Figure 1 



POWER SUPPLY REJECTION 



rp 




I 6 9 13 14 I 



Figure 2 



NOISE 




J^ttJJ-' J 



Figure 3 
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OHSCRJPTION 

The 536 is a special purpose high performance operational 
amplifier utilizing a FET input stage for extremely high 
input impedance and low input current. 

The device features internal compensation, standard pinout, 
wide differential and common mode input voltage range, 
high slew rate and high output drive capability. 



5pA INPUT BIAS CURRENT 
INPUT AND OUTPUT PROTECTION 
OFFSET NULL CAPABILITY 
INTERNALLY COMPENSATED 
6V/Msec SLEW RATE 
STANDARD PINOUT 
1 MHz UNITY GAIN BANDWIDTH 



Supply Voltage ±22V 

Differential Input Voltage Range ±30V 

Common Mode Input Voltage Range ±Vj 

Power Dissipation (Note 1) 500mW 

Operating Temperature Range SU536T -55°Cto+85°C 

NE536T 0°Cto+70°C 
Storage Temperature Range -65°C to +1 50° C 

Lead Temperature (Solder, 60 sec) 300°C 

Output ShortiCircuit Duration (Note 2) Indefinite 



NOTES: 

1 . Rating applies for case temperatures to +25 C; derate linearly at 
6.5mW/°C for ambient temperatures above 75 C. 

2. Short circuit may be to ground or either supply. Rating applies 
to +125°C case temperature or +75 °C ambient temperature. 
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LINEAR INTEGRATED CIRCUITS 



536 



T PACKAGE 
(Top View) 




1. Offset Null 

2. Inverting Input 

3. Non-inverting Input 

4. V- 

5. Offset Null 

6. Output 

7. V+ 

8. NC 



ORDER PART NOS. SE536T/NE536T 



VOLTAGE FOLLOWER CIRCUIT 




OFFSET NULL CIRCUIT 




LINEAR INTEGRATED CIRCUITS ■ SU536/NE536 



Ai CHAHACTtRiSTICS (SU536: ±6V < Vg < +20V; NE536: Vg = ±15V unless otherwise noted.) 



PARAMETER 


TEST CONDITIONS 


SU536 


NE536 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


INPUT CHARACTERISITICS 

Large Signal Voltage Gain @ +25 °C 
Over Temperature Range 


Vs = ±15 V, VouT = ±10V 
H\_> 2kn 


50 


100 




50 


100 




V/mV 


50 


100 




25 


100 




V/mV 


Input Offset Voltage @ +25°C 

Over Temperature Range 

vs Temperature (drift) 

vs Common Mode Voltage 
(C.M.R.R.) 

vs Power Supply (P.S.R.R.) 


V|N = ±10V,Rs< lOkn 




7.5 


20 




30 


90 


mV 




7.5 


30 




30 




mV 




20 






30 




AjV/°C 


70 


80 




64 


80 




dB 


Note l,Rs< 10kn 




50 


150 




100 


300 


mV/V 


Input Current @ +25°C 
Over Temperature Range 
vs Temperature (drift) 


Either Input 




5 


30 




30 


100 


pA 




250 


3000 








pA 


Typ. Doubles Every 10°C 


Input Offset Current @ +25 °C 
Over Temperature (drift) 






5 






5 




pA 


mput Impedance 

Differential Resistance 
Differential Capacitance 


Ta = +25° C 




1014 






1014 




a 


Ta = +25° C 




6 






6 




PF 


Input Noise (0.1Hz- 100kHz) 
Voltage Noise 






20 






20 




/iVrms 


Common Mode Voltage Range 


Vs = ±15V 


±10 


±11 




±10 


±11 




V 


OUTPUT CHARACTER ISTICS 
Output Current 


Vs = ±15V 


5 






5 






mA 


Open Loop Output Impedance 






100 






100 




fl 


Output Voltage Swing 


Vs = +15V, Rl> 2kn 


±10 


±12 




±10 


±10 




V 


Vs= ±15V, Rl> lOkn 


±12 


±13 




±12 


±13 




V 


Short Circuit Current 


Vs = ±15V, Ta=+25°C 




17 






17 




mA 


FREQUENCY AND TRANSIENT 
RESPONSE 

Gain Bandwidth Product 


Vs = ±15V, Ta=+25°C, 
A= 100 




1 






1 




MHz 


Unity Gain Frequency 


Vs = ±15V, Ta = +25°C 




1 






1 




MHz 


Full Power Bandwidth 


Vs = ±15V, Ta = +25°V 




100 






100 




kHz 


Slew Rate 
Inverter 
Follower 


Vs = ±15V,Ta=+25°C, A = -1 




6 






6 




V/fis 


Vs = ±15V, Ta-+25°C, A=+1 




6 






6 




V/ms 


POWER SUPPLY REQUIREMENT 
Power Supply Range 




±6 




±20 


±6 




±18 


V 


Quiescent Supply Current 


Vs = ±20V, VquT = OV, 
Ta = +25°C 




4.5 


5.5 








mA 


Vs = ±15V, VoUT = OV, 
Ta = +25° C 










6.0 


8.0 


mA 


Quiescent Power Dissipation 


Vs = ±15V, VouT = OV, 
Ta = +25°C 




180 






180 




mW 



Parameters are tested over temperature range unless otherwise noted 



NOTE I: SUEI36; Vs = +6V to +20V 



Ne536: Vc 
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LINEAR INTEGRATED CIRCUITS ■ SU536/NE536 



i yPtCAL CHARACTERISTIC CURVES 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF SUPPLY VOLTAGE 



110 




















_ 


100 
90 

5 80 

z 

1 '° 

00 

so 

40 














T 


A -26 
L-2K 


1 









































































































6 8 10 12 14 16 18 20 22 

SUPPLY VOLTAGE + V 



LARGE SIGNAL VOLTAGE 
FOLLOWER PULSE RESPONSE 







^ 




















t 




















/ 










1 '' 


1. - lOOpI 






















/ 




















/ 




















/ 




















/ 




















/ 







































to 12 14 ie 18 



OUTPUT VOLTAGE SWING AS A 
FUNCTION OF SUPPLY VOLTAGE 

















































.N^'^ 


{^ 


-^ 




Ta-25'C 






^ 


,0= 


^ 












■^ 




















^ 


■^ 
























fe^ 






















^J 


K, 


^ 

















































4 6 8 10 12 14 16 IS 20 
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INPUT VOLTAGE NOISE AS A 
FUNCTION OF FREQUENCY 
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^^ 










"""^T^r- 
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FREQUENCY - Hz 



OUTPUT VOLTAGE SWING AS A 
FUNCTION OF FREQUENCY 









Ta = 2B^',Cl = lOOpf 








Rl = zKr» 
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100 IK 10K 100K 

FREQUENCY - Hi 



1M 10M 



OPEN LOOP PHASE RESPONSE AS 
A FUNCTION OF FREQUENCY 




1 10 100 IK 10K 100K 

FREQUENCY -hj 
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LINEAR INTEGRATED CIRCUITS ■ SU536/NE536 



yplCAL CHARACTERISTIC CURVES (Cont'd.) 



OPEN LOOP VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE 




INPUT CURRENTS AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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LINEAR INTEGRATED CIRCUITS 



540 



The 540 is a monolithic, class AB power amplifier designed 
specifically to drive a pair of complementary output transis- 
tors. The device features low standby current yet retains a 
high output current drive capability with internal current 
limiting. A wide power bandwidth and excellent linearity 
make this device ideal for use as an audio power amplifier. 



• INTERNAL CURRENT LIMITING 

• LOW STANDBY CURRENT 

• HIGH OUTPUT CURRENT CAPABILITY 

• WIDE POWER BANDWIDTH 

• LOW DISTORTION 



Supply Voltage 

Operating Temperature Range 



± 27 Volts SE540 

±22 Volts NE540 

-55°C to +T25°C SE540 

0°C to +70°C NE540 

Storage Temperature Range -65°C to +150°C 

Output Short Circuit Duration Indefinite 

(Not exceeding maximum dissipation.) 





L PACKAGE 




(Top View) 




1. 


Power Limit 


1 1 


2. 


Non Inverting Input 


/^To^^v 


3. 


NC 


/ 9 " 9 > 


, 4. 


Inverting Input 


9 9 


1 5. 


Power Limit 


V9 9i 


) ;: 


V- 

Output 1 (emmitter) 


8. 


Output 2 (base) 


9. 


Output 3 (collector) 




10. 


V+ 


ORDER PART NOS. 


SE540L/NE540L 



D°" 



°2> 



°*> 



;;r2 



<° 



i!U. 




i O 6 



6-36 



LINEAR INTEGRATED CIRCUITS ■ SE/NE 540L 



llMilAL CHARACTERISTICS (Ty^ - 25°C unless otherwise specified) 



PARAMETER 


TEST 
CONDITIONS 


SE540 


NE540 




MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNIT 


Operating 
Temperature Range 




-55 




+125 







+70 


°C 


Operating 
Supply Voltage 




iS 




+25 


±5 




±20 


Volts 


Quiescent Current 






13 


20 




13 


20 


mA 


Input 

Offset Voltage 






5 


7 




7 


10 


mV 


Input 

Offset Current 






0.3 


0.7 




0.5 


1 


JUA 


Input 

Bias Current 






1.5 


3 




2 


5 


MA 


Input Impedance 


40 dB Gain 




20 






20 




kO. 


Current Gain 




80 


100 




70 


90 




dB 


Gain Variation Over 
Temperature Range 


40 dB Gain 




+0.1 






±0.1 




dB 


Frequency Response 


40dBGain±1 dB 




500 






100 




kHz 


Distortion 


40 dB Gain Output 3 dB 
below maximum 
RL = 600n 




0.25 


0.5 




0.5 


1.0 


% 


Equivalent Input 
Noise Voltage 


RL = 2Kn 

Rg = eooSl 

50 Hz to 500 kHz 




0.06 
10 






0.06 
10 




MV 


Power Supply 
Rejection Ratio 


40 dB Gain 


80 


90 




60 


80 




dB 


Common Mode 
Rejection Ratio 






110 






90 




dB 


Output 
Drive Current 




±120 


+150 




±80 


±100 




mA 


Slew Rate 


Vg = ±20V 
VouT = ±15V 




200 






200 




V/Als 



CIRCUITS 



OFFSET VOLTAGE MEASUREMENT 




-vyv' fi? 



U 



\% 



= 2000pF 



^OFFSET ' 



"OUT 
100 



OUTPUT BIAS CONTROL 




BIAS CONTROL FOR 
OUTPUT TRANSISTORS 
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LINEAR INTEGRATED CIRCUITS ■ SE/NE540L 



EPICAL PERFORMANCE CHARACTERISTICS 



CLOSED LOOP 
FREQUENCY RESPONSE 



R, CHANGED FOR 

DIFFERENT] 

GAIN SETTINGS 




FREQUENCY IN kHi 



PHASE RESPONSE VERSUS 
FREQUENCY 




FREQUENCY IN kHi 



OUTPUT CURRENT VERSUS Ir/Vrc 
OF CURRENT LIMITER 



1 1 1 1 

NEGATIVE CURRENT LIMITER 












"Vcc- 


12BV 


































L 


3ADC 


JRRENT 






































1 
















! 


\ 


















\ 1 


, 
















^^ 
















J 


/ 


^ 











BASE-EMITTER VOLTAGE IN mV 



OPEN LOOP GAIN AND 
FREQUENCY RESPONSE 























Rl. = 10k 




■v 










R|.= 1k 




\, 










^^ 


Rl = 2B0n 


> 


V 








'"-*s 








v 










^ 



































FREQUENCY IN kHz 



POWER SUPPLY REJECTION 
VERSUS FREQUENCY 













POSITIV 


E SUPf LY 








NEQATI 




^~> 
















^ 








N 


\ 










^ 










T 











































FREQUENCY IN kHi 



OUTPUT CURRENT VERSUS IgA/BE 
OF CURRENT LIMITER 



1 

5 120 



g 80 

ae 

8 .„ 



1 1 1 1 

POSITIVE CURRENT LIMITER 




r 






Vcc 


-126V 
























































LOAC 


CURR 


ENT 
















"iB 
















>— I 


" 


-^ 


\ 
















In 


400(<A . 
SOOuA 


k 
















Iq 


-IB -7 


tOllA 








_d 


^ m 


mU 


1 
lB-1mA 





BASE - EMITTER VOLTAGE IN mV 
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LINEAR INTEGRATED CIRCUITS ■ SE/NE540L 



TYPICAL 


PERFORMANCE CHARACTERISTICS (Cont'd.) 
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LINEAR INTEGRATED CIRCUITS ■ SE/NE540L 



L PERFORMANCE CHARACTERISTICS (Cont'd.) 



QUIESCENT CURRENT 
VERSUS SUPPLY VOLTAGE 



22 

20 

1 
z 

i 

OC 14 

3 


















































































































^ 


-^ 










^ 


-^ 













































































SUPPLY VOLTAGE IN VOLTS 



OUTPUT SATURATION VOLTAGE 
VERSUS LOAD 
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LOAD CURRENT IN mA 



INTERMODULATION DISTORTION 
VERSUS LOAD 
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LOAD RESISTOR IN kn 



TOTAL HARMONIC DISTORTION 
VERSUS OUTPUT 
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OUTIHJT POWER IN WATTS 



TOTAL HARMONIC DISTORTION 
VERSUS FREQUENCY 
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FRGOUENCV IN KHi 



TOTAL HARMONIC DISTORTION 
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LINEAR INTEGRATED CIRCUITS ■ SE/NE540L 



JlTAQE REGULATORS 




3 ^''l^ ^ SOOOpF 



OUT 
OIMAX=120mA 



^OUT-53^* Vrep 



■ ZENER 

■ ZVin-Vqut 




C2=-l0nF 



r ...- c: jjjir^-'s 



I.TORS 



I I I I I 

SR4 SRg ^ 




Ri"< i5on. 



■A^/V— ' 



R3 == ==: sooopF 



■VOUT 

* ♦ o 



IMAX=120MA 



V0UT°'-R— * VrEF 

I ZENER 
o.-.2V|nV0UT 



100 



-^ R3 -^ 

C2'^10(iF 




1 
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LINEAR INTEGRATED CIRCUITS ■ SE/NE 540L 



yplCAL APPLICATIONS 



POWER AMPLIFIERS 





VOLTAGE GAIN 



CURRENT LIMITING 
660mV 

"T"6- Ipeak 
POWER LIMITING 

R2 - R5 =66n 



oH^ 




.... ^"^ 

— VVV-fl ^ I 

'2?" lOpF ^ZOOOpF 
"2 II ->- 





LIMITJNG 
_ _ 660inV 

POWER LIMITINQ 

R2 - Hb a 56n 

^Vcc 

3mA 
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LINEAR INTEGRATED CIRCUITS ■ SE/NE540L 



:ii WATT AMPLIFIER 



P.C. BOARD LAYOUT (BOTTOM VIEW) 




OUTPUT 



PARTS LAYOUT (TOP VIEW) 



50m F 



lOOn ^ m 
O 0.18JI ^ I 0. 

sea 



VF 



• S.X S8.2K 

lOpF I 10K 

• K 8.2K V^^* 
Bft" 1 ■ ■ all a 



^-'WV— • T INPUT 

^L,o.i8n I±:o.VF 

^ • I 2000pF I 



V+ 
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PRECISION VOLTAGE REGULATOR 



IJfcSCRiPTtON 

The 550 is a precision monolithic voltage regulator capable 
of positive or negative supply operation as series, shunt, 
switching or floating regulator. Guaranteed line regulation 
is provided for input voltages ranging from 8.5 volts to as 
high as 50 volts. The output voltage can be continuously 
adjusted from 2 volts to 40 volts. Foldback current limiting 
can be accomplished through the use of one external 
resistor. Internal circuitry permits on and off strobing with 
DTL and TTL logic inputs and latched shut-down with a 
pulsed input. 

] Jr.ATURES: 

• LINE REGULATION GUARANTEED OVER INPUT 
VOLTAGE RANGE OF 8.5 VOLTS TO AS HIGH AS 
50 VOLTS . 

• OUTPUT VOLTAGE CONTINUOUSLY ADJUSTABLE 
FROM 2 VOLTS TO 40 VOLTS 

• .01% LINE AND LOAD REGULATION 

• ADJUSTABLE LIMITING OF SHORT CIRCUIT 
CURRENT 

• FOLDBACK CURRENT LIMITING WITH ONE 
EXTERNAL RESISTOR 

• REMOTE AND LATCHING SHUTDOWN 

• OUTPUT CURRENT UP TO 150mA WITHOUT 
EXTERNAL POWER TRANSISTORS 

ASIC CIRCUIT SCHEMATIC 



Ov* Ofreq Ovc Ovout 



<ny 



INPUT o TM. 1^ 

S'""' o— J*J> — — r~K. 
INVERTINO^^TX ■ ^ 

INPUT L 



-M — o^^ 



^£^ 



-Oc. 



LINEAR INTEGRAnD CIRCUITS 



550 



piM CONFIGURATIONS 





A PACKAGE 




(Top View) 








14 


1. 

2. 


NC 

Current Limit 


'C 




3 




3. 


Current Senie 


'C 




1 


13 


4. 


Inverting Input 


'C 




3 


12 


5. 
6. 


Noninverting Input 

Vref 


«c 




3 


11 


7. 
8. 


V- 

NC 






3 

3 


10 




9. 
10. 
11. 


Vout 
Vc 


^c 




3 


8 


12. 
13 


V+ 






14. 


NC 


ORDER PART NO. NE550A 








L PACKAGE 






1. 


Current Sense 


*~1 




2. 


Inverting Input 




\ 


3. 
4. 
5. 


Noninverting Input 

Vref 
V- 




} 


6. 
7. 
8. 
9. 


Vout 

Vc 

V+ 

Frequency Compensation 


" 




10. 


Current Limit 


ORDER PART NOS. NE550L/SE550L 



AoSOLUTt IVIAXI 


IWUM RATINGS: 






SE550 


NE550 


Voltage from V"^ to V" 


50V 


40V 


Input-Output Voltage 






Differential 


45V 


37V 


Maximum Output Current 150mA 


150mA 


Current from V^ 


15mA 


15mA 


Internal Power 






Dissipation (Note 1) 


800mW 


800mW 


Operating Temperature 




Range 


-55°Cto-H25 C 


-0°C to 70°C 


Storage TeTnperature 






Range 


-65°Cto-i-150°C 


-65°Cto+150°C 


Lead Temperature 


300°C 


300°C 


NOTE: 






1. Rating applies for case 


> temperatures to 125° 


C; derate linearly at 



6.5mW/°C for ambient temperatures above +75°C. 
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LINEAR INTEGRATED CIRCUITS ■ 550 



L rC i KfCAL CHARACTERISTICS (T^ = 25°C unless otherwise specified) (Notes 


1 and 2) 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS J 


NE550 1 


Line Regulation 




.08 


0.3 


"/"^ut 


V.^ = 8.5 to 40V 








0.35 


"/"^out 


0°C<T^<70°C, V.^ = 12 to 40V 


Load Regulation 




.03 


0.2 


"/"Vout 


1 . = 1 mA to 50mA 








0.4 


°/°Vo,, 


0°C < T^ < 70°C, 1 ^^ = 1 mA to 50mA 


Ripple Rejection 

Average Temperature Coefficient 
of Output Voltage 




75 
90 

.002 


.015 


dB 
dB 

%/°C 


f = 50 Hz to 10 kHz, CREF = 
f = 50 Hz to 10 kHz, CREF = 5mF 

0°C<T^<70°C 


Short Circuit Current Limit 


50 


60 


70 


mA 


Rsc = ion, Vg^j^ = o 


Reference Voltage 
Output Noise Voltage 


1.53 


1.63 
20 


1.73 


V 
mV rms 


BW = 100 Hz to 10 kHz, CREF = 






2.5 




mV rms 


BW = 100 Hz to 10 kHz, CREF = 5mF 


Long Term Stability 
Standby Current Drain 




0.1 
1.6 


3.0 


%/1000hrs. 
mA 


iL = 0,V.^ = 40V 


Input Voltage Range 
Output Voltage Range 
Input-Output Voltage Differential 


8.5 
2.0 
3.0 




40 
37 
38 


V 
V 
V 




SE550 


Line Regulation 




0.05 


0.1 


"/"Vo,, 


V.^ = 12to40V 






0.2 


0.6 


%Vo,t 


V.^ = 8.5 to 50V 








0.25 


"/"Vo,, 


-55°C<T^<-H25°C, V.|., = 12 to 40V 


Load Regulation 




0.03 


.10 


%Vo,, 


l|^= 1mA to 50mA 








.6 


"''^out 


-55°C < T^ < -Hi 25°C, 1 L = mA to 50mA 


Ripple Rejection 




75 
90 




dB 
dB 


F = 50 Hz to 10 kHz, CREF = 
F = 50 Hz to 10 kHz, CREF = 5mF 


Average Temperature Coefficient 
of Output Voltage 




.002 


.012 


%/°C 


-55°C<T^<-H25°C 


Short Circuit Limit 


50 


60 


70 


mA 


Rsc = ion, V^^^-0 


Reference Voltage 
Output Noise Voltage 


1.58 


1.63 
20 
2.5 


1.68 


V 
mV rms 
>iV rms 


BW = 100 Hz to 10 kHz, CREF = 
BW = 100 Hz to 10 kHz, CREF = 5mF 


Long Term Stability 
Standby Current Drain 




0.1 
1.3 


2.0 


%/1000hrs. 
mA 


1l = 0.V.^ = 50V 


Input Voltage Range 
Output Voltage Range 
Input-Output Voltage Differential 


8.5 
2.0 
3.0 




50 
40 
45 


V 
V 
V 





NOTES 

1. Unless otherwise specified, T^ = 25°C, \/\„ = V+ = Vq = 12V, 
as seen by error amplifier :^ 2kJ2 when connected as siiown in 

2. The load and line regulation specifications are for constant 
separately when the unit is operating under conditions of high 



V- = OV, Vgut " 5V, II = 1mA, Rjc = 0, C-) = lOOpF, and divider impedance 
Figure 1 . 

Junction temperature. Temperature drift effects must be taken into account 
or varying dissipation. 



-iCAL CHARACTERISTIC CURVES 



LOAD REGULATION 

AS A FUNCTION OF 

LOAD CURRENT 
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MAXIMUM LOAD CURRENT AS A 

FUNCTION OF INPUT-OUTPUT 

VOLTAGE DIFFERENTIAL 



y^iEiE 



Wm - ^ouil "* VOLTS 



RELATIVE OUTPUT VOLTAGE 

AS A FUNCTION OF 
LIMITED OUTPUT CURRENT 
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LINEAR INTEGRATED CIRCUITS* 550 



VPICAL CHARACTERISTIC CURVES (Cont'd.) 



RIPPLE REJECTION ASA 

FUNCTION OF INPUT-OUTPUT 

VOLTAGE DIFFERENTIAL 




REMOTE CONTROL 

CHARACTERISTICS 

AS A FUNCTION OF 

TEMPERATURE 




TEMFERATURE I 



LOAD TRANSIENT RESPONSE 



SENSE VOLTAGE AND SHORT 
CIRCUIT CURRENT LIMIT AS A 
FUNCTION OF TEMPERATURE 
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OUTPUT IMPEDANCE 

AS A FUNCTION OF 

FREQUENCY 
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STANDBY CURRENT 

AS A FUNCTION OF 

INPUT VOLTAGE 
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r VOLTAGE IN VOLTS 



SHORT CIRCUIT AND FOLDBACK 

CURRENTS AS A FUNCTION OF 

TEMPERATURE 
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LINE TRANSIENT RESPONSE 
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FOLDBACK CURRENT LIMITED 

OUTPUT VOLTAGE AS A 

FUNCTION OF OUTPUT 

CURRENT 
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550 - PRECISION VOLTAGE REGULATOR 



i YPfCAL APPLICATIONS 



BASIC POSITIVE VOLTAGE 
REGULATOR 




^ ^ _ 2kl^ for minimum 
R-j + R2 temperature drift 

FIGURE 1 



NEGATIVE VOLTAGE REGULATOR 



V/v,„ 



r 



COMP-J-ioopF 



r 



Ri + Ro 
Vout=-VREFX ' 

"2 
Rl R2 

_2kll for minimum 

Rl + R2 temperature drift 
NOTE 1 

FIGURE 2 



POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor) 



UVlN 




FIGURES 



POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor) 



UVii. 




FIGURE 4. 



FOLDBACK CURRENT LIMITED 
REGULATOR 




'knee 



^SENSE 



Rsc 

VSENSE - (RpB " ICL) 



'FB = ' 

ICL - 125 mA 



Rsc 



FIGURE 5A 



SECOND ORDER FOLDBACK 
CURRENT LIMITED REGULATOR 




jrr^^ 



* VsENsO 



FIGURE 5B 



REMOTE SHUTDOWN REGULATOR 
WITH CURRENT LIMITING 



IT 



1/4 8T8O, 1/6 8T90, 1/10 8T01 B, etc. 
FIGURE 6 



REMOTE LATCHING SHUTDOWN 
REGULATOR 




8415, 8417, 2/3 8471, 1/3 8891, 
8T90, 1/2 8481, 8881, 8T90 
NOTE 2 

FIGURE / 



POSITIVE SWITCHING REGULATOR 

UViN 



^"■^ J — K^ 



VnEF VoUT 



-L. -< 1^ 






C0MP3^jj> CBjl 



■^ Li is 50 turns of #22 wire wound 
on Ferroxcube. 42/29-377 A400 



FIGURES 
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550 - PRECISION VOLTAGE REGULATOR 



ypjCAL APPLICATIONS (Cont'd.) 



POSITIVE FLOATING REGULATOR 



R,,2V^ 




FIGURE 9 



NEGATIVE FLOATING REGULATOR 



yvw 



r 



fCRi 12V 
i 



r-J 



< 



XT 



COMC __,oopF 



FIGURE 10 



NOTES: 

1. To utilize the SE550L in applications which require V^, an external 6.2 volt zener diode should be connected in series with Vqijj. 

2. The "Shut-down" gate need only be pulsed to latch the regulator output to zero. R . may be omitted for active pull-up devices. The 
"Unlatch" gate must have an open collector. 

X^MilVALENT CIRCUIT 
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DESCRIPTION 

The NE/SE 555 monolithic timing circuit is a highly stable 
controller capable of producing accurate time delays, or 
oscillation. Additional terminals are provided for triggering 
or resetting if desired. In the time delay mode of operation, 
the time is precisely controlled by one external resistor and 
capacitor. For a stable operation as an oscillator, the free 
running frequency and the duty cycle are both accurately 
controlled with two external resistors and one capacitor. 
The circuit may be triggered and reset on falling waveforms, 
and the output structure can source or sink up to 200mA 
or time TTL circuits. 

FEATURES 

• TIMING FROM MICROSECONDS THROUGH HOURS 

• OPERATES IN BOTH ASTABLE AND MONOSTABLE 
MODES 

• ADJUSTABLE DUTY CYCLE 

• HIGH CURRENT OUTPUT CAN SOURCE OR SINK 
200mA 

• OUTPUT CAN DRIVE TTL 

• TEMPERATURE STABILITY OF 0.005% PER °C 

• NORMALLY ON AND NORMALLY OFF OUTPUT 

APPLICATIONS 
PRECISION TIMING 
PULSE GENERATION 
SEQUENTIAL TIMING 
TIME DELAY GENERATION 
PULSE WIDTH MODULATION 
PULSE POSITION MODULATION 
MISSING PULSE DETECTOR 

BLOCK DIAGRAM 



LINEAR INTEGRATED CIRCUITS 



PIN CONFIGURATIONS 



555 




T PACKAGE 

(Top View) 

I. Ground 

>. Trigger 

3. Output 

I. Reset 

5. Control Voltage 

5. Threshold 

^ Discharge 



8. Vcc 
ORDER PART NOS. SE555T/NE555T 



V PACKAGE 

(Top View) 

1. Ground 

2. Trigger 

3. Output 

4. Reset 

5. Control Voltage 

6. Threshold 

7. Discharge 

8. Vcc 
ORDER PART NOS. SE555V/NE555V 




ABSOLUTE MAXIMUM RATINGS 

Supply Voltage +18V 

Power Dissipation 600 mW 

Operating Temperature Range 

NE555 0°C to +70°C 

SE555 -55°C to +1 25°C 

Storage Temperature Range — 65°C to +1 50°C 

Lead Temperature (Soldering, 60 seconds) +300°C 



THRESHOLDO 



DISCHARGE O- 



COMPARATOR 



^ 






COMPARATOR 
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LINEAR INTEGRATED CIRCUITS ■ 555 



AL CHARACTERISTICS (Ta = 25°C, Vqc = +5V to +15 unless otherwise specified) 



PARAMETER 


TEST CONDITIONS 


BE 555 


NE555 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


Supply Voltage 




4.5 




18 


4.5 




16 


V 


Supply Current 


Vcc = 5V Rl= oo 




3 


5 




3 


6 


mA 




Vcc = 15V Rl = oo 




10 


12 




10 


15 


mA 




Low State, Note 1 
















Timing Error 


RA' Rb = ■"<" to lOOKfi 
















Initial Accuracy 


C = 0.1 mF Note 2 




0.5 


2 




1 




% 


Drift with Temperature 






30 


100 




50 




ppm/°C 


Drift with Supply Voltage 






0.005 


0.02 




0.01 




%/Volt 


Threshold Voltage 






2/3 






2/3 




XVcc 


Trigger Voltage 


Vcc = 15V 


4.8 


5 


5.2 




5 




V 




Vcc= 5V 


1.45 


1.67 


1.9 




1.67 




V 


Trigger Current 






0.5 






0.5 




mA 


Reset Voltage 




0.4 


0.7 


1.0 


0.4 


0.7 


1.0 


V 


Reset Current 






0.1 






0.1 




mA 


Threshold Current 


Notes 




0.1 


.25 




0.1 


.25 


mA 


Control Voltage Level 


Vcc = 15V 


9.6 


10 


10.4 


9.0 


10 


11 


V 




Vcc= 5V 


2.9 


3.33 


3.8 


2.6 


3.33 


4 


V 


Output Voltage Drop (low) 


Vcc = 15V 


















'SINK=10mA 




0.1 


0.15 




0.1 


.25 


V 




'SINK = 50mA 




0.4 


0.5 




0.4 


.75 


V 




'SINK = 100mA 




2.0 


2.2 




2.0 


2.5 


V 




"SINK = 200mA 




2.5 






2.5 








Vcc = 5V 
'SINK = 8mA 




0.1 


0.25 








V 


Output Voltage Drop (high) 


'SINK = 5mA 










.25 


.35 






'source = 200mA 
Vcc = 15V 
'source = 100mA 
Vcc ^ 15V 


13.0 


12.5 
13.3 




12.75 


12.5 
13.3 




V 




Vcc= 5V 


3.0 


3.3 




2.75 


3.3 




V 


Rise Time of Output 






100 






100 




nsec 


Fall Time of Output 






100 






100 




nsec 



NOTES: 

1. Supply Current when output high typicatly 1mA less. 

2. Tested at Vqc = 5V and Vcc " 1 5V 

3. This will determine the maximum value of Ra+ Rg^For 15V operation, the max total R = 20 megohm. 

; aUfVALENT CSRCUIT 
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LINEAR INTEGRATED CIRCUITS ■ 555 



VPICAL CHARACTERISTICS 



MINIMUM PULSE WIDTH 
REQUIRED FOR TRIGGERING 
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LOWEST VOLTAGE LEVEL OF TRIGGER PULSE - X Vcc 



LOW OUTPUT VOLTAGE 
vs OUTPUT SINK CURRENT 
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DELAY TIME vs 
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SUPPLY VOLTAGE - voitt 



SUPPLY CURRENT 
vs SUPPLY VOLTAGE 
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10.0 
SUPPLY VOLTAGE - voiti 



LOW OUTPUT VOLTAGE 
vs OUTPUT SINK CURRENT 
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ISINK - "A 



DELAY TIME 
vs TEMPERATURE 



B +26 +60 +76 +100 +126 
TEMPERATURE -"C 
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vs OUTPUT 

SOURCE CURRENT 
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LOW OUTPUT VOLTAGE 
vs OUTPUT SINK CURRENT 
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PROPAGATION DELAY 
vs VOLTAGE LEVEL 
OF TRIGGER PULSE 
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LINEAR INTEGRATED C+RCUITS ■ 555 



aWUCATIONS INFORMATION 
MONOSTABLE OPERATION 

In this mode of operation, tine timer functions as a one- 
shot. Referring to Figure la the external capacitor is 
initially held discharged by a transistor inside the timer. 



+Vcc{BTo1BV| 



RESET O ■ 



Ra 



T 



I' 



FIGURE la. 



Upon application of a negative trigger pulse to pin 2, the 
flip-flop is set which releases the short circuit across the 
external capacitor and drives the output high. The voltage 
across the capacitor, now, increases exponentially with the 
time constant r = B/sfi. When the voltage-across the capaci- 
tor equals 2/3 Vco the comparator resets the flip-flop 
which in turn discharges the capacitor rapidly and drives 
the output to its low state. Figure lb shows the actual 
waveforms generated in this mode of operation. 

The circuit triggers on a negative going input signal when 
the level reaches 1/3 VcC- Once triggered, the circuit will 
remain in this state until the set time is elapsed, even if it 
is triggered again during this interval. The time that the 




9.1 Kn, C = .01 mF, R[_ = 1 KS2 
FIGURE lb. 



output is in the high state is given by t = 1. 1 R/^C and can 
easily be determined by Figure 1c. Notic6 that since the 
charge rate, and the threshold level of the comparator are 
both directly proportional to supply voltage, the timing 
interval is independent of supply. Applying a negative pulse 
simultaneously to the reset terminal (pin 4) and the trigger 
terminal (pin 2) during the timing cycle discharges the exter- 
nal capacitor and causes the cycle to start over again. The 
timing cycle will now commence on the positive edge of the 
reset pulse. During the time the reset pulse is applied, the 
output is driven to its low state. 

When the reset function is not in use, it is recommended 
that it be connected to Vcc to avoid any possibility of false 
triggering. 



TIME. DELAY 
vs Ra, Rb ANDC 



^ 0.1 









/ 


/J 


/ 


(Ra + Rb) 


/; 


/ 


/i 


/ 




f 


rl 


J"/ 






/ 


/ 


/ 


/ 


/ 


r 


/ 


/ 


A 


/ 







FIGURE 1c. 



ASTABLE OPERATION 

If the circuit is connected as shown in Figure 2a (pins 2 and 
6 connected) it will trigger itself and free run as a multi- 
vibrator. The external capacitor charges through R/\ and 
Rb and discharges through Rb only. Thus the duty cycle 
may be precisely set by the ratio of these two resistors. 



+Vcc (S to 15 V) 






>Ra 














4 8 

7 




3UTPUT 


3 


. 


:rb 




1 2Ar^-' 




-1 


:c 








— 




~ 




FIGURE 2a. 
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LINEAR INTEGRATED CIRCUITS ■ 555 



APPIJCAT10NS INFORMATION (Cont'd) 
In this mode of operation, the capacitor charges and dis- 
charges between 1/3 Vcc and 2/3 Vcc- As in the triggered 
mode, the charge and discharge times, and therefore the 
frequency are independent of the supply voltage. 

Figure 2b shows actual waveforms generated in this mode of 
operation. 



The duty cycle is given by: 

Rb 



D = 




R^ = 4 Kn, Rg = 3 Kfi, Rl = 1 Kfi 
FIGURE 2b. 



RA+2Rb 

MISSING PULSE DETECTOR 

Using the circuit of Figure 3a, the timing cycle is 
continuously reset by the input pulse train. A change in 
frequency, or a missing pulse, allows completion of the 
timing cycle which causes a change in the output level. 
For this application, the time delay should be set to be 
slightly longer than the normal time between pulses. Figure 
3b shows the actual waveforms seen in this mode of 
operation. 



The charge time (output high) is given by: 
ti = 0.693 (Ra + Rb)C 

and the discharge time (output low) by: 
t2 = 0.693 (Rb)C 

Thus the total period is given by: 

T = ti + 12 = 0.693 (Ra + 2Rb) C 

The frequency of oscillation is then: 

_J 1.44 

~ T ~ (Ra + 2Rb)C 

and may be easily found by Figure 2c. 



FREE RUNNING FREQUENCY 
vsRa, RbANDC 
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\ 


> 

v 


V 






N 
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\ 


s. 
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,i 


> \ 




y. 


-(Ra 




N 


N 


\ 

V 


\ 


\ 






\ 


N 


\ 


.\ 



0.1Hz 1Hz 10 Hz 100 Hz 1kHz 10 kHz 100 kHz 
FREE RUNNING FREQUENCY 



FIGURE 2c. 



+Vcc (B to 16V) 








|ra 














4 
3 


7 




OUTPUT 


^« 




6 
1 






J 


L 


_ 


r .01 mf ■ 


i 












i^ 


^ 


- 


r 




- O INPUT - 


r 




FIGURE 3s 


. 






Ra = IKn, C = .09 mf 
FIGURE 3b. 
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LINEAR INTEGRATED CIRCUITS ■ 555 



- U ~ S '\rOniV!ATinN (Cont'd) 
FREQUENCY DIVIDER 

If the input frequency is known, the timer can easily be 
used as a frequency divider by adjusting the length of the 
timing cycle. Figure 4 shows the waveforms of the timer 
in Figure la when used as a divide by three circuit. This 
application makes use of the fact that this circuit cannot 
be retriggered during the timing cycle. 



modulated by the signal applied to the control voltage 
terminal (pin 5). This has the effect of modulating the 
pulse width as the control voltage varies. Figure 5b shows 
the actual waveforms generated with this circuit. 




1250n, C = .02 mf, Rl' 
FIGURE 4. 




= lOKn, C = .02mF 
FIGURE 5b. 



PULSE WIDTH MODULATION (PWM) 

In this application, the timer is connected in the mono- 
stable mode as shown in Figure 5a. The circuit is triggered 
with a continuous pulse train and the threshold voltage is 



PULSE POSITION MODULATION (PPM) 

This application uses the timer connected for astable (free- 
running) operation, Figure 6a, with a modulating signal 
again applied to the control voltage terminal. Now the pulse 
position varies with the modulating signal, since the thres- 
hold voltage and hence the time delay is varied. Figure 6b 
shows the waveforms generated for triangle wave modula- 
tion signal. 



+Vcc (6 TO 16V) 
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3 






OUTPUT 
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CLOCK 








MODULATION 


INPUT 
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INPUT 


■=■ 










FIGURES 


a. 





+Vcc {B TO 1BVI 
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FIGURE 6a. 
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LINEAR INTEGRATED CIRCUITS ■ 555 



APPLICATIONS INFORMATION (Cont'd) 




Ra = 3Kn, Rg - 500n, C = .01 flF, Rl ■ 
FIGURE 6b. 



TEST SEQUENCER 

Figure 7 shows several timers connected sequentially. The 
first timer is started by momentarily connecting pin 2 to 
ground, and runs for 10 msec. At the end of its timing 
cycle, it triggers the second circuit which runs for 50 msec. 
After this time, the third circuit is triggered. Note that the 
timing resistors and capacitors can be programmed digitally 
and that each circuit could easily trigger several other timers 
to start concurrent sequences. 



555 TIMER 



RIG RESET 




OUTPUT 



27 Kn 
0.01 fiF 



SE/NE 6E6 3 






0.001 mF 

o.ob^f: 



6,7 

2 SE/NE 666 3 



27 Kn 
0.01 iiF 



T^\ 



0,001 nF 

0.01 iif : 



Vcc(6to16V) 

o 



6,7 

2 SE/NE 666 3 






FIGURE 7. 
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SigilDtiES 



The NE560B Phase Locked Loop (PLL) is a monolithic signal 
conditioner, and demodulator system comprising a VCO, Phase 
Comparator, Amplifier and Low Pass Filter, interconnected as 
shown in the accompanying block diagram. The center frequency 
of the PLL is determined by the free running frequency (f^) of the 
VCO. This VCO frequency is set by an external capacitor and can 
be fine tuned by an optional Potentiometer. The low pass filter, 
which determine; the capture characteristics of the loop, is formed 
by the two capacitors and two resistors at the Phase Comparator 
output. 

The PLL system has a set of self biased inputs which can be utilized 
in either a differential or single ended mode. The VCO output, in 
differential form, is available for signal conditioning frequency syn- 
chronization, multiplication and division applications. Terminals are 
provided for optional extended control of the tracking range, VCO 
frequency, and output DC level. 

The monolithic signal conditioner-demodulator system Is useful over 
a wide range of frequencies from less than 1 Hz to more than 15 
MHz with an adjustable tracking range of +1% to +15%. 



• FM DEMODULATION WITHOUT TUNED CIRCUITS 

• NARROW BANDPASS - TO ± 1% ADJUSTABLE 

• TRACKING RANGE 

• EXACT FREQUENCY DUPLICATION IN HIGH 

• NOISE ENVIRONMENT 

• WIDE TRACKING RANGE +15% 

• HIGH LINEARITY ■ 1% DISTORTION MAX 

• FREQUENCY MULTIPLICATION AND DIVISION 

• THROUGH HARMONIC LOCKING 

TONE DECODERS 

FM IF STRIPS 

TELEMETRY DECODERS 

DATA SYNCHRONIZERS 

SIGNAL RECONSTITUTION 

SIGNAL GENERATORS 

MODEMS 

TRACKING FILTERS 

SCA RECEIVERS 

FSK RECEIVERS 

WIDE BAND HIGH LINEARITY DETECTORS 



Maximum Operating Voltage 
Input Voltage 
Storage Temperature 
Operating Temperature 
Power Dissipation 



26V 

IV Rms 
-65<;to150«C 
0-C to 70-C 
300 mw 



Limiting values above which serviceability may be impaired 
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LINEAR INTEGRAe CIRCUITS 

^IN CONFIGURATION 



560 



B PACKAGE 
(Top View) 



ID ID 14 M 1Z II iU » 

nnnnnnnn 



PHASE COMPARATOR 



X 



VOLTAGE CONTROLLED OSC. 



- — R 



UULJLJLILILJU 

1 2 3 4 6 6 7 8 



No Connection 
VCO Timing Capacitor 
VCO Timing Capacitor 
VCO Output #2 
VCO Output #1 
Fine Tuning 
Range Control 
Ground (or Negative 
Power Supply) 



10. 



11 



Demodulated FIVI Output 
(an open emitter) 
De-emphasis terminal 
(Audio bandshaping) 
Offset Adjustment 

12. FM/RF Input #1 

13. FM/RF Input #2 

14. Low Pass Loop Filter 

15. Low Pass Loop Filter 

16. Positive Power Supply 



ORDER PART NO. NE560B 






11 



LOW PASS OFFSET 




a 



TRACKINO OROUND 
CONTROL 



LINEAR INTEGRATED CIRCUITS ■ 560 



litNERAL ELECTRICAL CHARACTERISTICS 

(15Kn Pin 9 to GND, Input Pin 12 or Pin 13 AC Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless 

Otherwise Specified T^ = 25° C) 



CHARACTERISTICS 


LIIVIITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Lowest Practical Operating Frequency 




0.1 




Hz 




Maximum Operating Frequency 


15 


30 




MHz 




Supply Current 


7 


9 


11 


Ma 




Minimum Input Signal for Lock 




100 




mV 




Dynamic Range 




60 




dB 




VCO Temp Coefficient* 




±0.06 


±0.12 


%/•€ 


Measured at 2 MHz, with both Inputs AC grounded 


VCO Supply Voltage Regulation 




±0.3 


±2 


%/V 


Measured at 2 MHz 


Input Resistance 




2 




Kn 




Input Capacitance 




4 




Pf 




Input DC Level 




+4 




V 




Output DC Level 


+12 


+14 


+16 


V 




Available Output Swing 




4 




Vp-p 


Measured at Pin 9 


AM Rejection* 


30 


40 




dB 


See Figure 1 


De-emphasis Resistance 




8 




Kn 





'ACC Test Sub Group C. 



s LtCTRICAL CHARACTERISTICS (For FM Applications, Figure 2) (ISKfi Pin 9 to GND, Input Pin 12 or 13^ AC 
Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless Otherwise Specified T^ = 25°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN 1 TYP 1 MAX 1 UNITS 


10.7 MHz Operation Deviation 75 kHz Source Impedance = 50n 


Detection Threshold 

Demodulated Output Amplitude 

Distortion* 

Signal to Noise Ratio ^ 


30 


120 
60 

.3 
35 


300 

1 


mV 

mV 

% T.H.D. 

dB 


Vj„ = 1 mv Rms Modulation Frequency 1 kHz 
Vjp = 1 mv Rms Modulation Frequency 1 kHz 
Vj^ = 1 mv Rms Modulation Frequency 1 kHz 


4.5 MHz Operation Deviation = 25 kHz, Source Impedance »50n | 


Detection Threshold 

Demodulated Output Amplitude 

Distortion 

Signal to Noise Ratio |^ 


30 


120 
60 

0.3 
35 


300 
1.0 


mV 

mV 

% T.H.D. 

dB 


Vj^ = 1 mv Rms Modulation Frequency 1 kHz 
Vj^ = 1 mv Rms Modulation Frequency 1 kHz 
Vjp = 1 mv Rms Modulation Frequency 1 kHz 


Wide Deviation AF/fg = 5% Input - 4.5 MHz Deviation =• 225 kHz @ 1 kHz Modulation Rate 


Detection Threshold 

Demodulated Output 

Distortion 

Signal to Noise Ratio (^ 


0.2 


1 

0.5 
0.8 
50 


5 


mV 
Vrms 
% T.H.D. 
dB 


Vjj, = 5 mv Rms 
Vj„ = 5 mv Rms 
Vjp = 5 mv Rms 



•ACC Test Sub Group C. 



h-Lci; I RiCAL CHARACTERISTICS (For Tracking Filter, Figure 3) (15Kn Pin 9 to GND, Input Pin 12 or Pin 13 AC 
Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless Otherwise Specified T^ = 25°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Tracking Range 

Minimum Signal to Sustain Lock 

O-C to 70<; 
VCO Output Impedance 
VCO Output Swing 

VCO Output DC Level 
Side Band Suppression 


+ 5 
0.4 


+15 
0.8 

1 
0.6 

+6.5 
35 




> of fo 
t^v Rms 

kA 
V 


Vjj^ = 5 mv Rms 

Input 2 MHz - See Characteristic Curves 

Input 2 MHz Measured with high impedance 
Probe with less than 10 Pf Capacitance 

Input 2 MHz with ±100 kHz Side Band 
Separation and 3 kHz Low Pass Filter 
Input 1 mv Peak for Carrier Each Side Band 
Ci = 0.01 nF Ri = 
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:mcyiTs 




AM REJECTION 
1 



PH-^^ 



G, - FM Generator with f^ - fo ** 4 MHz 
Af . 40 kHz, 
fmod - •" "HZ 

Gj - Audio Generator with f^ - 400 Hz 



M^ - Balanced Modulator Carrier Supplied by G^, AM 
modulation provided by Gj. 



A^ - 50 il attenuator pad with tignat level Into pin 12 adjusted 
to 1 mV rms. 



— I fj [— — ov 



F. - 1 IcHz Bandpass filter, Q - 20 



400 Hz Bandpass filter with Q - 60, with 1 kHz trap. 



V. and Vn are rms voltmeter readings. 



Fig. 1 



FM DEMODULATION 



n 



*«ceO- 



FM/RF INPUT 2 



IC b Ic . Jc, IC r JCc _[_ ■=■ 

9 T-Cn - DE-EMPHASIS 



16 16 14 13 12 11 10 9 



'12 3 4 6 6 7 



./c 



^B - Bypass Capacitor 

Cq ' Coupling Capacitors 

C^ ' Low Pass Filter Capacitors 

Cq - Frequency Determining Capacitor 

Tq • Oe-emphasis time constant 
- (Cq) (Skfi) 



Fig. 2 



TRACKING FILTER 



1 ! ! I 



1 



Cq > 100 pF 



Cq "• Coupling Capacitors 

Cg - Bypass Capacitor 

C^ - Low Pass Filter Capacitor 

C„ - VCO Frequency Set Capacitor 



16 16 14 13 12 11 10 



•l 2 3 



4 6 6 7 8 




Fig. 3 
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ypfCAL CHARACTERISTIC CURVES 



MINIMUM INPUT SIGNAL AMPLITUDE 

NECESSARY TO MAINTAIN LOCK AS A 

FUNCTION OF TEMPERATURE WITH f 

= fo25QQ = 2.0 MHz 
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TEMPERATURE "C 



CHANGE OF FREE RUNNING OSCILLATOR 

FREQUENCY AS A FUNCTION OF FINE 

TUNING CIRCUIT 
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FW TUWNO CUMIENT INTO PM 6 



FREE RUNNING OSCILLATOR FREQUENCY 
AS A FUNCTION OF VCO TIMING CAPACITANCE 
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AM REJECTION AS A FUNCTION OF INPUT 
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TYPICAL TRACKING RANGE AS A FUNCTION 
OF INPUT SIGNAL 
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INPUT SIGNAL AMPLITUOE IMVRMS) 



CHANGE OF FREE RUNNING OSCILLATOR 

FREQUENCY AS A FUNCTION OF RANGE 

CONTROL CURRENT 
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NORMALIZED TRACKING RANGE AS A 
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::XTFhNAL controls 

1. Loop Low Pass Firter (Pins 14 and 15) 

The equivalent circuit for the loop low-pass filter can be repre- 
sented as: + o VA — •— — o + 

•»A I 



£ 



where RA (6K il ) is the effective resistance seen looking into 

Pin #14 or Pin #15. 

The corresponding filter transfer characteristics are: 



-V7(S) = (S) 



1 + SR,C^ 



1 + SIR, + Ra)Ci 



where S is the complex frequency variable. 
Loop Gain (Threshold) Control 

The overall Phase Locked Loop gain can be reduced by connect- 
ing a feedback resistor, Rp, across the low-pass filter terminals, 
Pins #14 and. #15. This causes the loop gain and the detection 
sensitivity to decrease by a factor Oi {0K'\ ) 
where: 

a = 

2Ra + Rp 

Reduction of loop gain may be desirable at high input signal 
levels (Vj„ > 30 mV) and at high frequencies (f^, >5 MHz) 
where excessively high loop gain may cause instability. 

Tracking Range Control (Pin 7) 

Any bias current, Ip, injected into the tracking range control, 
reduces the tracking range of the PLL by decreasing the output 
of the limiter. The variation of the tracking range and the center 
frequency, as a function of Ip, are shown in the characteristic 
curves with Ip defined positive going into the tracking range con- 
trol terminal. This terminal is normally at a DC level of +0.6 
Volts and presents an impedance of 600 U . 



4. External Fine Tuning (Pin 6) 

Any bias current injected into the fine tuning terminal increases 
the frequency of oscillation, fp, as shown in the characteristic 
curves. This current is defined Positive into the fine tuning ter- 
minal. This terminal is at a typical DC level of +1.3 Volts and 
has a dynamic impedance of lOOn to ground. 

5. Offset Adjustment (Pin 11) 

Application of a bias voltage to the offset adjustment terminal 
modifies the current in the output amplifier setting the DC level 
at the output. The effect on the loop is to modify the relation- 
ship between the VCO free running frequency and the lock 
range, allowing the VCO free running frequency to be positioned 
at different points throughout the lock range. 

Nominally this terminal is at +4V DC and has an input impedance 
of 3K n- The offset adjustment is optional. The characteristics 
specified correspond to operation of the circuit with this ter- 
minal open circuited. 

6. De-emphasis Filter (Pin 10) 

The de-emphasis terminal is normally used when the PLL is used 
to demodulate Frequency Modulated Audio signals. In this ap- 
plication, a capacitor from this terminal to ground provides the 
required de-emphasis. For other applications, this terminal may 
be used for band shaping the output signal. The 3 dB band- 
width of the output amplifier in the system block diagram (see 
Figure 2 .) is related to the de-emphasis capacitor, Cq, as: 



T3dB 



R„ C 



a "-D 



where Rq is the 80(X) ohm resistance seen looking into the de- 
emphasis terminal. 

When the PLL system is utilized for signal conditioning, and the 
loop error voltage is not utilized, de-emphasis terminal should be 
AC grounded. 
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561 



^JtSCHSPTION 

The NE561B Phase Locked Loop (PLL) is a monolithic signal 
conditioner, and demodulator system comprising a VCO, Phase 
Comparator, Amplifier and Low Pass Filter, interconnected as 
shown in the accompanying block diagram. The center frequency 
of the PLL is determined by the free running frequency (fg) of the 
VCO. This VCO frequency is set by an external capacitor and can 
be fine tuned by an optional Potentiometer. The low pass filter, 
which determines the capture characteristics of the loop is formed 
by the two capacitors and two resistors at the Phase Comparator 
output. 

The PLL system has a set of self biased inputs which can be utilized 
in either a differential or single ended mode. The VCO output is 
available for signal corxlitioning, frequency synchronization, multi- 
plication and division applications. Terminals are provided for 
optional external control of the tracking range, VCO frequency, and 
output DC lev«l. An analog multiplier block is incorporated into the 
PLL system to provide frequency selective synchronous AM detec- 
tion capability. 

The monolithic signal conditioner-demodulator system is useful over 
a wide range of frequencies from less than 1 Hz to more than 15 
MHz with an adjustable tracking range of +1% to +15%. 

• FM DEMODULATION WITHOUT TUNED CIRCUITS 

• SYNCHRONOUS AM DETECTION 

• NARROW BAND PASS TO ±1% 

• EXACT FREQUENCY DUPLICATION IN HIGH 
NOISE ENVIRONMENT 

• ADJUSTABLE TRACKING RANGE 

• WIDE TRACKING RANGE +15% 

• HIGH LINEARITY - 1% DISTORTION MAX 

• FREQUENCY MULTIPLICATION AND DIVISION 
THROUGH HARMONIC LOCKING 

»i..OCK DIAGRAM 



PIN CONFIGURATION 






f 



>S>-[5^^ 




M3-E5 



^-\Pn 



~B: 



B PACKAGE 



16 IS 14 13 12 11 10 B 

nnnnnnnn 



<P PHASE COMPARATOR 



A 



.f 



VOLTAGE CONTROLLED OSC. 



r/lI 



UUUUUUULI 

1 2 3 4 6 6 7 8 



1. Dennodulated Am Output 

2. VCO Timing Capacitor 

3. VCO Timing Capacitor 

4. AM Input 

5. VCO Output 

6. Fine Tuning 

7. Range Control 

8. Ground (V") 

9. Demodulated FM Output 
(an open emitter) 



10. De-emphasis terminal 
(audio band shaping) 

11. Offset Adjustment 

12. FM/RF Input #1 

13. FM/RF Input #2 

14. Low Pass boop Filter 

15. Low Pass Loop Filter 

16. V + 



ORDER PART NO. NE561B 



A 3SOLUTE tVIAXilVlUM RAl IIMOS 

Maximum Operating Voltage 26V 

Input Voltage 1V RMS 

Storage Temperature -65°C to 1 50°C 

Operating Temperature 0°C to 70°C 

Power Dissipation 300mW 

Limiting values above which serviceability may be imparled 

AriaLiCATIONS 

TONE DECODERS 

AM-FM-IF STRIPS 

TELEMETRY DECODERS 

DATA SYNCHRONIZERS 

SIGNAL RECONSTITUTION 

SIGNAL GENERATORS 

MODEMS 

TRACKING FILTERS 

SCA RECEIVERS 

FSK RECEIVERS 

WIDE BAND HIGH LINEARITY DETECTORS 

SYNCHRONOUS DETECTORS 

AM RECEIVER 
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r.HAL =Lh-_ ■ tilCAL CHARACTERISTICS 
(15Kn Pin 9 to GND, Input Pin 12 or Pin 13 AC Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless 
Otherwise Specified T^ = 25°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Lowest Practical Operating Frequency 




0.1 




Hz 






Maximum Operating Frequency 


15 


30 




MHz 






Supply Current 


8 


10 


12 


Ma 






Minimum Input Signal for Lock 




100 




pV 






Dynamic Range 




60 




dB 






VCO Temp Coefficient* 




±0.06 


±0.12 


%/«C 


Measured at 2 MHz, with both inputs AC 


grounded 


VCO Supply Voltage Regulation 




±0.3 


±2 


%/V 


Measured at 2 MHz 




Input Resistance 




2 




kn 






Input Capacitance 




4 




pF 






Input DC Level 




+4 




V 






Output DC Level 


+12 


+14 


+ 16 


V 






Available Output Swing 




4 




v 


Measured at Pin 9 




AM Rejection* 


30 


40 




See Figure 3 




De-emphasis Resistance 




8 




kn 







*ACC Test Sub Group C. 



RICaL CHABACTERiSTICS (For FM Applications, Figure 2) (15KS2 Pin 9 to GND, Input Pin 12 or 13,AC 
Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless Otherwise Specified T^ = 25°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN I TYP 


MAX 


UNITS 


10.7 MHz Operation Deviation 75 kHz Source impedance - 50n I 


Detection Threshold 
Demodulated Output Amplitude 
Distortion" S + N 
Signal to Noise Ratio — jq — 


30 


120 
60 

.3 
35 


300 
1 


m\7 

%T.H.D. 

dB 


Vin = 1 mv Rms Modulation Frequency 1 kHz 
Vin = 1 mv Rms Modulation Frequency 1 kHz 
Vin = 1 mv Rms Modulation Frequency 1 kHz 


4.5 MHz Operation Deviation > 25 kHz, Source Impedance > 50n 


Detection Threshold 

Demodulated Output Amplitude 

Distortion 

Signal to Noise Ratio ^-^ 


30 


120 
60 

0.3 
35 


300 
1.0 


mV 

mV 

%T.H.D. 

dB 


Vin = 1 mv Rms Modulation Frequency 1 kHz 
Vin = 1 mv Rms Modulation Frequency 1 kHz 
Vin = 1 mv Rms Modulation Frequency 1 kHz 


Wide Deviation AF/fg - 5% Input - 4.5 MHz Deviation - 225 kHz @1 kHz modulation rate | 


Detection Threshold 
Demodulated Output 
Distortion o * m 
Signal to Noise Ratio ^ ^^ 


0.2 


1 

0.5 
0.8 
50 


5 


mV 
Vrms 
%T.H.D. 
dB 


Vin = 5 mv Rms 
Vin = 5 mv Rms 
Vin = 5 mv Rms 



*ACC Test Sub Group C. 



1 liCAL CHaRaCTERISTJCS (For Tracking Filter, Figure 1) (IBKfl Pin 9 to GND, Input Pin 12 or Pin 13 AC 
Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless Otherwise Specified T^ = 25°C) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Tracking Range 

Minimum Signal to Sustain Lock 

O-CtoTO^C 
VCO Output Impedance 
VCO Output Swing 

VCO Output DC Level 
Side Band Suppression 


±5 
0.4 


±20 
0.8 

1 
0.6 

+6.5 
35 




%Of fo 

mv Rms 
kn 

V 
dB 


Vin 5 mv Rms 

Input 2 MHz - See Characteristic Curves 

Input 2 MHz Measured with high 
impedance. Probe with less than 
10 pF capacitance. 

Input 2 MHz with ± 100 kHz Side- 
band Separation and 3 kHz Low Pass 
Filter. Input 1 mv Peak for Carrier 
and each Sideband Ci = 0.01 juF 
R, =0 
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£ l.£:CTBiCAL CHARACTERISTICS (For AM Synchronous Detector, Figure 4) (ISK^Pin 9 to GND, Input Pin 12 or 
Pin 13 AC Ground Unused Input, Optional Controls Not Connected, V+ = 18V Unless Otherwise Specified T^ = 25°C) 



CHARACTERISTICS 


UMITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Impedance 
Output Innpedance 
Output DC Level 
AM Conversion Gain 
Out of Band Rejection 
Distortion 


+ 10 
3 


3 

8 

+ 14 

12 

30 

1. 


+ 17 


kn 
kn 

V 

dB 

dB 

%T.H.D. 


See Definition of Ternns 
See Definition of Terms 



!CAL TEST CIRCUITS 



TEST CIRCUIT FOR TRACKING FILTER 



JT 



D 



1 iiFiriooITioori (iH" 

rl^i 1 



ie 15 14 13 12 II to • 



2 3 < II e 7 I 



w 




Cq - Coupling Capacitors 

Cg - Bypass Capacitor 

C^ ■ Low Pass Filter Capacitor 

Cg - VCO Frequency Set Capacitor 



FIGURE 1 



TEST CIRCUIT FOR AM REJECTION 



r 




=Sll,rp 

"lo.i"ITiooTriooIo.i"lo.i T "Foool ■ ■ 



IS IB 14 13 12 11 10 i 



12 3 4 6 6 7 



IMTTTT 



G, - FM Generator with i - fo sa 4 MHz 
'if - 40 ItHz, f,„^ - 1 kHz 

G2 - Audio Generator with t^ - 400 Hz 
M^ Balanced Modulator Carrier Supplied by G.|, 

AM modulation provided by G2 

A^ - son attenuator pad with signal level into pin 12 

adjusted to 1 mV rms. 
F, - 1 liHz Bandpass filter, Q - 20 

F2 - 400 Hz Bandpass filter with Q - 50, with 
1 kHz trap. 

AMR - — I- in dB V, and V^y are rms voltmeter readings. 
V2 

FIGURES 



TEST CIRCUIT FOR FM DEMODULATION 



_n 



ft r 

.£ej£i j£i Jcc Jc, 



IT 



111 



16 IB 14 13 12 11 10 9 



'1 2 3 4 S 6 



-rrarn 



i * VCO 

Xm output 



Cg - Bypass Capacitor 

Cq - Coupling Capacitors 

Ci ~ Low Pass Filter Capacitors 

Cg ~ Frequency Determining 

Capacitors 
C„ - AM Post Detection Filter 



FIGURE 2 



TEST CIRCUIT FOR AM SYNCHRONOUS DETECTOR 



'"'T -ISl-lSlJ [cb.IhF Jcj.lcF 




Cg - Bypass Capacitor 

Cq - Coupling Capacitor 
Rv,Cyi - Ry2Cy2 - 2nfo 

Cv - AM Post Detection Filter 



FIGURE 4 
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ICAL CHARACTERiSTlC CURypS 



MINIMUM INPUT SIGNAL AMPLITUDE 

NECESSARY TO MAINTAIN LOCK ASA 

FUNCTION OF TEMPERATURE WITH f, 

= f0250Q = 2.0 MHz 
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THERMAL DRIFT OF VCO FREE RUNNING 
FREQUENCY (f„) 
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CHANGE OF FREE RUNNING OSCILLATOR 

FREQUENCY AS A FUNCTION OF RANGE 

CONTROL CURRENT 























/ 


"■♦40 
























/ 


/- 


/ 




£tjo 




















/ 










i*JO 










y 










^ 


/ 








- 




- 


l»10 




/ 












/ 


















- 




/ 













FREE RUNNING OSCILLATOR FREQUENCY 
AS A FUNCTION OF VCO TIMING CAPACITANCE 
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AM REJECTION AS A FUNCTION OF INPUT 
SIGNAL LEVEL f^ = 10 MHz 
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INPUT SKjNAL AMPLITUOE (MVRMS) 



CHANGE OF FREE RUNNING OSCILLATOR 

FREQUENCY AS A FUNCTION OF FINE 

TUNING CIRCUIT 
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RANGE CONTROL CURRENT 



NORMALIZED TRACKING RANGE AS A 
FUNCTION OF RANGE CONTROL CURRENT 



























N 


















































\ 


























\ 
























s 


























s, 
























\ 


























\ 


















































N 


























\ 


























\ 




























-^ 































-0.4mA —0.2mA 0.2mA 0.4mA 0.6mA 0.6mA 

CURRENT AT RANGE CONTROL PIN 7 
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XTERNAL CONTROLS 

. Loop Low Pass Filter (Pins 14 and 15) 
The equivalent circuit for the loop low-pass filter can be repre- 
sented as: 



'•"-^iirr 



— * o- 



where RA (Gkn) is the effective resistance seen looking into 

Pin #14 or Pin #15. 

The corresponding filter transfer characteristics are: 



(S) 



F (S) = 



1 



S R- C 



'1 



1 -H S (R^ + R^) C 



where S is the complex frequency variable. 
2. Loop Gain (Threshold) Control 

The overall Phase Lock of loop gain can be reduced by con- 
necting a feedback resistor, R^:, across the low-pass filter ter- 
minals, Pins #14 and #15. This causes the loop gain and the de- 
tection sensitivity to decrease by a factor ( a < i), where 



a 



2Ra + Re 



Reduction of loop gain may be desirable at high input signal 
levels (Vjp, >30 mV) and at high frequencies (fg > 5MHz) 
where excessively high PLL loop gain may cause instability 
within the loop. 

3. Tracking Range Control (Pin 7) 

Any bias current, Ip, injected into the tracking range control, re- 
duces the tracking range of the PLL by decreasing the output of 
the limiter. The variation of the tracking range and the center 
frequency, as a function of Ip, are shown in the characteristic 
curves with Ip defined positive going into the tracking range con- 
trol terminal. This terminal is normally at a DC level of +0.6 
Volts and presents an impedance of 600n. 

4. External Fine Tuning (Pin 6) 

Any bias current injected into the fine tuning terminal increases 



the frequency of oscillation, f^, as shown In the characteristic 
curves. This current is defined Positive Into the fine tuning ter- 
minal. This terminal is at a typical DC level of +1.3 Volts and 
has a dynamic impedance of lOOfi to ground. 

5. Offset Adjustment (Pin 11) 

Application of a bias voltage to the offset adjustment terminal 
modifies the current in the output amplifier setting the DC level 
at the output. The effect on the loop is to modify the relation- 
ship between the VCO free running frequency and the lock 
range, allowing the VCO free running frequency to be positioned 
at different points throughout the lock range. 
Nominally this terminal is at +4V DC and has an input imped- 
ance of 3kn. The offset adjustment is optional. The charac- 
teristics specified correspond to operation of the circuit with 
this terminal open circuited. 

6. De-emphasis Filter (Pin 10) 

The de-emphasis terminal is normally used when the PLL is used 
to demodulate Frequency Modulated Audio signals. In this 
application, a capacitor from this terminal to ground provides 
the required de-emphasis. For other applications, this terminal 
may be used for band shaping the output signal. The 3 dB 
bandwidth of the output amplifier in the system block diagram 
(see Figure 2 .) is related to the de-emphasis capacitor, Cq, as: 

1 



T3dB 2ir Rp Cq 

where Rq is the 8000 ohm resistance seen looking into the de- 
emphasis terminal. 

When the PLL system is utilized for signal conditioning, and the 
loop error voltage is not utilized, de-emphasis terminal should be 
AC grounded. 

AM Post-Detection Filter (Pin 1) 

The capacitor C^ connected between Pin #1 and ground serves 
as a low-pass filter for synchronous AM detection with a transfer 
characteristic, F2(S), given as: 
1 



Fo(S) 



1 + SR„ C^ 



where R^ = 8kn is the resistance seen looking into Pin #1. 
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The NE562B Phase Locked Loop (PLL) is a monolithic 
signal conditioner and demodulator system, comprising a 
VCO, phase comparator, amplifier and low pass filter, 
interconnected as shown in the accompanying block 
diagram. The center frequency of the PLL is determined by 
the free running frequency (fo) of the VCO. This VCO 
frequency is set by an external capacitor. The low pass 
filter, which determines the capture characteristics of the 
loop, is formed by two capacitors and two resistors at the 
phase comparator output. 

This PLL has two sets of differential inputs, one for the 
FM/RF iriput and one for the phase comparator local 
oscillator input. Both sets of inputs can be used in either a 
differential or single-ended mode. The FM/RF inputs to the 
comparator are self-biased. An internally regulated voltage 
source is provided to bias the phase comparator local 
oscillator inputs. The VCO output, at high level and in 
differential form, is available for driving logic circuits in 
signal conditioning and synchronization, frequency multi- 
plication and division applications. Terminals are also 
provided for the optional extension of the tracking range. 
The monolithic signal conditioner-demodulator system is 
useful over a wide range of frequencies from less than 1 Hz 
to more than 15 MHz with an adjustable tracking range of 
±1%to±15% 



FREQUENCY MULTIPLICATION AND DIVISION 

SIGNAL CONDITIONING AND SIDEBAND 

SUPPRESSION 

FM DEMODULATION WITHOUT TUNED CIRCUITS 

NARROW BANDPASS - TO ±1% 

ADJUSTABLE TRACKING RANGE - TO ±15% 

EXACT FREQUENCY DUPLICATION IN HIGH 

NOISE ENVIRONMENT 

HIGH LINEARITY - 1% DISTORTION MAXIMUM 

AT 1% DEVIATION 



FREQUENCY SYNTHESIZERS 

DATA SYNCHRONIZERS 

SIGNAL CONDITIONING 

TRACKING FILTERS 

TELEMETRY DECODERS 

MODEMS 

FM IF STRIPS AND DEMODULATORS 

TONE DECODERS 

FSK RECEIVERS 

WIDEBAND HIGH LINEARITY FM DEMODULATORS 
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ABSOLUTE MAXIMUM RATINGS (Limiting values above which serviceability may be impaired) 

Maximum Operating Voltage 30V 

Input Voltage 3V rms 

Storage Temperature -65° C to 1 50° C 

Operating Temperature 0°C to 70°C 

Power Dissipation SOOmW 

GENERAL ELECTRICAL CHARACTERISTICS 

(15,000 ohms pin 9 to ground, 12,000 ohms pins 3 and 4 to ground, pins 2 and 15 to pin 1 through 1000 ohms, input to pin 1 1 
or 12 with unused input at AC ground, range control not connected and V+ = 18 volts unless otherwise specified. T^ = 25°C.) 





LIMITS 






CHARACTERISTICS 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


Lowest Practical Operating Frequency 




0.1 




Hz 




Maximum Operating Frequency 


15 


30 




MHz 




Supply Current 


10 


12 


14 


mA 




Minimum Input Signal for Lock 




200 




mV 




Dynamic Range 




80 




dB 




VCO Temp Coefficient* 




±0.06 


±0.15 


%/°C 


Measured at 2 MHz 


VCO Supply Voltage Regulation 




±0.3 


±2 


%/V 


Measured at 2 MHz 


Input Resistance 




2 




kS2 




Input Capacitance 




4 




pF 




Input DC Level 


+12 


+14 


+ 16 


V 




Output DC Level 


+ 12 


+ 14 


+ 16 


V 




Available Output Swing 




4 




Vp-p 


Measured at Pin 9 


AM Rejection* 


30 


40 




dB 


See Definition of Terms 


De-emphcisis Resistance 




8 




kn 




Bias Reference 




+8 




V 
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« HiuAL CHARACTERISTICS FOR FM APPLICATIONS (15,000 ohms pin 9 to ground, input to pin 11 or 
pin 12, AC ground unused input, range control not connected and V"^ = 18 volts. T;^ = =25°C.) 



CHARACTERISTICS 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


10.7 MHz Operation Deviation 75 kHz Source Impedance = 50^ | 


Detection Threshold 

Demodulated Output Amplitude 

Distortion* „ , ,, 
o + N 
Signal to Noise Ratio jg 


30 


200 
70 

0.5 
35 


500 


mV rms 
%T.H.D. 
dB* 


Vjn = 1 mV rms Modulation Frequency 1 kHz 
Vjn = 1 mV rms Modulation Frequency 1 kHz 
Vjn = 1 mV rms Modulation Frequency 1 kHz 


4.5 MHz Operation Deviation = 25 kHz, Source Impedance = 50n | 


Detection Threshold 
Demodulated Output Amplitude 
Distortion g^^ 
Signal to Noise Ratio f^ 


30 


200 
60 

0.5 
35 


500 


mV rms 
%T.H.D. 
dB 


Vjn = 1 mV rms Modulation Frequency 1 kHz 
Vjn = 1 mV rms Modulation Frequency 1 kHz 
Vjn = 1 mV rms Modulation Frequency 1 kHz 


Wide Deviation AF/fo = 5% Input " 4.5 MHz Deviation - 225 kHz @ 1 kHz Modulation Rate | 


Detection Threshold 
Demodulated Output 
Distortion g^^ 
Signal to Noise Ratio f^ 


0.3 


1 
1 

0.8 

50 


5 


mV 
V rms 
%T.H.D. 
dB 


Vjn = 5 mV rms 
Vjn = 5 mV rms 
Vjn = 5 mV rms 



*ACC Test Sub Group C. 

ini-AL CHARACTERISTICS FOR SIGNAL CONDITIONER AND FREQUENCY SYNTHESIS 

ri ICATIONS {Input to pin 1 1 or pin 12, AC ground unused input, range control not connected, V"*^ = 18 volts. T^ = 25°C.) 



CHARACTERISTIC 


LIMITS 


UNITS 


TEST CONDITIONS 










MIN 


TYP 


MAX 






Tracking Range 


+5 


±15 




% of f o 


200 mV pp square wave input 


Input Resistance 




2 




kn 




Input Capacitance 




4 




pF 




Input DC Level 




4 




V 




VCO Output Impedance 




1.3 


2.5 


kfi 




VCO Output Swing 


3 


4.5 




Vp-p 




VCO Output DC Level 




12 




V 




VCO Signal/Noise Ratio 




60 




dB 


Inputs at AC ground 



IT 



TEST CIRCUIT FOR FM DEMODULATION 
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Cg = Bypass Capacitor Broadcasting 

Cq " Coupling Capacitor Ci and Rx ~ Low Pass Filter 

Cq =■ .01)iF *or Standard FM Cq " Frequency set Capacitor 



FIGURE 1 
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TEST CIRCUIT FOR SIGNAL CONDITIONER 
AND FREQUENCY SYNTHESIS APPLICATIONS 



V"! 




|: C,:J:0.lMF J J I 



f»;i, 



t?J' 



Cq - Bypass Capacitor Ci - Low Pass Filter Capacitor 

Cc - Coupling Capacitor Cg • Frequency Capacitor Set 

Note: Fanout to divide by N counter is one. 
FIGURE 2 
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PiCAL CHARACTERISTIC CURVES 



FREE RUNNING VOLTAGE 
CONTROLLED OSCILLATOR 
FREQUENCY AS A FUNCTION 

OF TIMING CAPACITANCE 



CHANGE OF FREE RUNNING 
OSCILLATOR FREQUENCY AS 

A FUNCTION OF 
RANGE CONTROL CURRENT 



THERMAL DRIFT OF FREE 

RUNNING FREQUENCY 

AS A FUNCTION OF 

TEMPERATURE 




100 300 lOOO 3000 TOjOOO ZOPOO 
TIMING CAPACITANCE- pF 



NORMALIZED TRACKING 
RANGE AS A FUNCTION OF 
RANGE CONTROL CURRENT 
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■iH-? /\PPL! CATIONS ^NFORMATiOM 

1. BIAS REFERENCE 

Pin 1 of the 562 is an internally regulated bias reference 

voltage supply which should be used as a source of bias 

current for the phase comparator input terminals, Pins 2 

and 15. Biasing may be achieved as shown in Figure 3. 



15 1 



I w\(— I — W« — ' 

Ik J=. Ik 
pb 

FIGURES 



2. PHASE COMPARATOR LOOP INPUTS 

Of the Signetics high frequency phase locked loops, the 562 
is unique in that the loop is open between the VCO and the 
phase comparator. Once biasing of the comparator is 
accomplished, as described in Bias Reference above, loop 
closure can be accomplished by capacitive coupling 
between either one or both inputs of the phase comparator 
and the VCO output. A divider pr counter may be enclosed 
in the loop at this point for frequency synthesis appli- 
cations or a flip-flop may be used to ensure that the output 
waveform has a 50% duty cycle. If large signal swings, 
greater than 2 volts, are to be applied to the phase com- 
parator inputs, a 1000 ohm current limiting buffer resistor' 
should be used in series with the coupling capacitors. 

3. VCO OUTPUT 

Square wave VCO outputs of both polarities (0°C and 
180°C) buffered by an amplifier are available at pins 3 and 4. 
For proper operation of the buffer amplifier, pins 3 and 4 
must be returned to ground (or the negative supply) through 
resistors, typically 12,000 ohms. The value of these resis- 
tors may be reduced provided that total power dissipated in 
the 562 does not exceed 300 milliwatts or the total average 
current in each emitter does not exceed 4 mA. The output 
amplitude is typically 4.5 volts peak referenced at +12 volts 
with respect to pin 8. 

4. VCO TUNING 

Setting the free-running frequency of the VCO is accom- 
plished easily with one timing capacitor connected between 
pins 5 and 6. For the 562 Phase Locked Loop, fine tuning 
of the free-running frequency may be accomplished in 
either or both of two ways. The first method uses a 
trimmer capacitor connected in parallel with the VCO 
timing capacitor. This is the simplest technique and 
requires the smallest number of extra components but at 
the lower frequencies may be difficult to implement. The 
second technique incorporates two resistors and a voltage 
source. The resistors are connected between each of the 
timing capacitor terminals and a voltage source as shown 
in Figure 4. 






The percent change in the VCO free-running frequency, fo, 
as a function of the voltage applied to point (A) is shown in 
the curves of Figure 5. Note that with this fine tuning 
technique, it is possible to increase the VCO free-running 
frequency to a value greater than possible with just a 
trimmer capacitor alone. A formula for the approximation 
of the VCO frequency as a function of the voltage at 
point (A), the resistance values and the starting frequency, 
is given below: 

Va -6.. 



[7 Va -6.4- 1 
°L 1300R J 



f = f, 



The recommended resistance range of R is 20,000 to 
60,000 ohms. 



CHANGE IN VCO FREQUENCY 

AS A FUNCTION 
OF FINE TUNING VOLTAGE 

+40%r 




TUNING VOLTAGE (VaI-VOLTS 



5. LOOP GAIN CHARACTERISTICS 

The overall open loop gain of the 562 PLL can be expressed 

^^- Ko = K1K2 
where: 

Kg = total open loop gain 

K"! = phase comparator and amplifier conversion 
gain 

K2 = VCO conversion gain 
The VCO conversion gain, K2, is the change of VCO 
frequency per unit of error voltage. In this particular 
design, it is numerically equal to the VCO frequency, i.e., 

K2 = fo Hz/Volt 
or 

K2 = 27rfo radians/Volt-second 

The phase comparator and amplifier conversion gain, Ki, is 
proportional to input signal amplitude for low input levels, 
Vs ^ 40mV rms, and it is constant and equal to about 1 .5 
volts/radian for higher input amplitudes. Therefore, Ki can 
be approximated as: 04 V 

Ki= '. ^ 



where 



VMS) 



Vs = input signal in mV rms. 
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02 APPLICATIONS INFORMATION (Cont'd.) 

6. SIGNAL INPUT 

The input structure is basically differential and may be used 
in this manner. Biasing is supplied to the input terminals 
from an internal regulated supply so signal inputs must be 
capacitively coupled. In most applications where the input 
is single-ended, the unused input should be bypassed to 
ground. 

7. DEMODULATED OUTPUT 

Pin 9 is a low impedance output terminal for the loop error 
voltage. It is at this point that the demodulated FM output 
is obtained. When used, it must be biased by a resistor to, 
ground (or negative supply), and the resistor value may be 
adjusted downward provided that the output current does 
not exceed 5mA or the dissipation in the 562 does not 
exceed the absolute maximum ratings. When not used, 
pin 9 may be left open. 

8. DE-EMPHASIS FILTER 

The de-emphasis terminal, pin 10, is normally required 
when the PLL is used to demodulate Frequency Modulated 
Audio signals. In this application, a capacitor from this 
terminal to ground provides the required de-emphasis. For 
other applications it may be used to shape the output 
response. The 3 dB bandwidth of the output amplifier is 
related to the de-emphasis capacitor, Cq, as: 

f3dB= 

2-n Rq Cq 

where Rp '* 8000 ohms. 
When the PLL system is utilized for applications not 
requiring the use of the output amplifier, pin 10 should be 
by-passed to ground. 

9. TRACKING RANGE CONTROL (Pin 7) 

Any bias current, Ip, injected into the tracking range 
control, reduces the tracking range of the PLL by decreas- 
ing the output of the limiter. The variation of the tracking 
range and the center frequency, as a function of Ip, are 
shown in the characteristic curves with Ip defined positive 
going into the tracking range control terminal. This termi- 
nal is normally at a DC level of -t-0.6 volts and presents an 
impedance of 600J2. 



10. LOW-PASS FILTER 

In most applications, a loop low-pass filter should be 
connected between pins 13 and 14 and ground. It is used to 
set the loop response time, controlling the capture range 
and the rejection of out of band information. Four filter 
configurations and their transfer functions are shown in 
Figures 6 through 9. For VCO operating frequencies below 
5 MHz, configurations shown in Figures 6 and 7 may be 
used. At higher frequencies, configurations shown in Figures 
8 and 9 should be used to ensure loop stability. R is the 
impedance seen looking into the low pass filter terminals. 
Pins 13 and 14; and, in the 562, is nominally 6000 ohms. 
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FIGURES 



FIGURE? 
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11. LOOP GAIN (Threshold) CONTROL 

The overall Phase Locked Loop gain can be reduced by 
connecting a resistor, Rp, across the low-pass filter termi- 
nals, pins 13 and 14. This causes the loop gain and the 
detection sensitivity to decrease by a factor a, where: 

Rf 

12,000 -FRp 
Reduction of loop gain may be desirable at operating 
frequencies greater than 5 MlHz because, at these frequen- 
cies, high loop gain may cause instability. 

12. STATIC LOOP PHASE-ERROR 

When the PLL is in lock, the VCO outputs have a nominal 
±90°C phase shift with respect to the input signal. Due to 
internal offsets, this nominal angle at perfect lock condition 
may shift a few degrees, typically ±5°C or less. 
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The SE/NE565 Phase-Locked Loop (PLL) is a self- 
contained, adaptable filter and demodulator for the 
frequency range from 0.001 Hz to 500 kHz. The circuit 
comprises a voltage-controlled oscillator of exceptional 
stability and linearity, a phase comparator, an amplifier and 
a low-pass filter as shown in the block diagram. The center 
frequency of the PLL is determined by the free-running 
frequency of the VCO; this frequency can be adjusted 
externally with a resistor or a capacitor. The low-pass filter, 
which determines the capture characteristics of the loop, is 
formed by an internal resistor and an external capacitor. 

; L.iTURES 

• EXTREME STABILITY OF CENTER FREQUENCY 
(200ppm/°C typ) 

• WIDE RANGE OF OPERATING VOLTAGE (±5 to ±12 
VOLTS) WITH VERY SMALL FREQUENCY DRIFT 
(100ppm/% typ) 

• VERY HIGH LINEARITY OF DEMODULATED 
OUTPUT (0.2% typ) 

• CENTER FREQUENCY PROGRAMMING BY MEANS 
OF A RESISTOR, CAPACITOR, VOLTAGE OR CUR- 
RENT 

• TTL AND DTL COMPATIBLE SQUARE-WAVE OUT- 
PUT; LOOP CAN BE OPENED TO INSERT DIGITAL 
FREQUENCY DIVIDER 

• HIGHLY LINEAR TRIANGLE WAVE OUTPUT 

• REFERENCE OUTPUT FOR CONNECTION OF 
COMPARATOR IN FREQUENCY DISCRIMINATOR 

• BANDPASS, ADJUSTABLE FROM <±1% to >±60% 

• FREQUENCY ADJUSTABLE OVER 10 TO 1 RANGE 
WITH SAME CAPACITOR 

r«l,-'"CiC DIAGRAM 
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LINEAR INTEGRATED CIRCUITS 



'^m CONFIGURATIONS 



S6S 



A PACKAGE 
(Top View) 



iC^ h 

*[: 3 

= C 3 

6C 3 

'C 3 



1. 


V 


2. 


Input 


3. 


Input 


4. 


VCO Output 


5. 


Phase Conr>parator VCO Input 


6. 


Reference Output 


7. 


Demodulated Output 


8, 


External R for VCO 


9. 


External C for VCO 


10. 


V^ 


11. 


NC 



12. NC 

13. NC 

14. NC 

ORDER PART NOS. SE565A/NE565A 



K PACKAGE 



1. v~ 

2. Input 

3. Input 

4. VCO Output 

5. Phase Comparator VCO Input 

6. Reference Output 

7. Demodulated Output 

8. External R for VCO 

9. External C for VCO 
10. V* 



ORDER PART NOS. SE665K/NE565K 




APPLICATIONS 

FREQUENCY SHIFT KEYING 

MODEMS 

TELEMETRY RECEIVERS 

TONE DECODERS 

SCA RECEIVERS 

WIDEBAND FM DISCRIMINATORS 

DATA SYNCHRONIZERS 

TRACKING FILTERS 

SIGNAL RESTORATION 

FREQUENCY MULTIPLICATION & DIVISION 
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VSSOLUTE MAXIMUM RATINGS (limiting values above which serviceability may be impaired) 

Maximum Operating Voltage 26V 

Storage Temperature -65^Cto150°C 

Power Dissipation / 300mW 



i.ECTRICAL CHARACTERISTICS (T^ = 25°C, Vqc = 


±6 Volts 


unless otherwise noted) 








PARAMETER 


TEST CONDITIONS 


' -V - 'n 

SE565 


NE565 
















UNITS 






MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




SUPPLY REQUIREMENTS 


















Supply Voltage 




±5 




±12 


±5 




±12 


V 


Supply Current 






8 


12.5 




8 


12.5 


mA 


INPUT CHARACTERISTICS 


















Input Impedance 


•4V<V2,V3<+1V 


7 


10 




5 


10 




kQ, 


Input Level Required 


fg = 50 kHz 
















for Tracking 


±10% frequency deviation 


10 


1 




10 


1 




mVrms 


VCO CHARACTERISTICS 


















Center Frequency 


















Maximum Value 


C^ =2.7pF 


300 


500 






500 




kHz 


Distribution 


Distribution taken about 


















fo=^50kHz 


-10 





+10 


-30 





+30 


% 




Rl =5.0k,Ci - 1200 pF 
















Drift with Temperature 


fo = 50 kHz 


+75 


+100 


+525 




+200 




ppm/°C 


Drift with Supply Voltage 


fo = 50 kHz 


















Vcc = ±6 to ±7 Volts 




0.1 


1.0 




0.2 


1.5 


%/V 


Triangle Wave 


















Output Voltage Level 


















V 


Amplitude 




2 


2.4 


3 


2 


2.4 


3 


Vp-p 


Linearity 






0.2 






0.5 




% 


Square Wave 


















Logical "1" Output 


ffl = 50 kHz 
















Voltage 


Vcc = ±6 Volts 


+4.9 


+5.2 




+4.9 


+5.2 




V 


Logical "0" Output 


fg = 50 kHz 
















Voltage 


Vcc = ±6 Volts 




-0.2 


+0.2 




-0.2 


+0.2 


V 


Duty Cycle 


fo = 50 kHz 


45 


50 


55 


40 


50 


60 


% 


Rise Time 






20 


100 




20 




nsec 


Fall Time 






50 


200 




50 




nsec 


Output Current (sink) 




0.6 


1 




0.6 


1 




mA 


Output Current (source) 




5 


10 




5 


10 




mA 


DEMODULATED OUTPUT 


















CHARACTERISTICS 


















Output Voltage Level 


(pin 7) Vcc = ±6 Volts 


4.25 


4.5 


4.75 


4.0 


4.5 


5.0 


V 


Maximum Voltage Swing 


(pin 7) 




2 






2 




Vp-p 


Output Voltage Swing 


±10% frequency deviation 


250 


300 




200 


300 




mVp-p 


Total Harmonic Distortion 






0.2 


0.75 




0.2 


1.5 


% 


Output Impedance 






3.6 






3.6 




kfi 


Offset Voltage IVg-Vy] 


Ta = 25°C 




30 


100 




50 


200 


mV 


vs Temperature (drift) 






50 






100 




/XV/°C 


AM Rejection 




30 


40 






40 




dB 



NOTES: 



1. Both Input terminals (pins 2 and 3) must receive identical dc bias. This bias may range from volts to -4 volts. 

2. The external resistance for frequency adjustment (Ri ) must have a value between 2kSi and 20kn. 

3. Output voltage swings negative as Input frequency Increases. 

4. Output not buffered. 
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TYPICAL PERFORMANCE CHARACTERISTICS 



POWER SUPPLY CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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LOCK RANGE 

AS A FUNCTION OF 

GAIN SETTING RESISTANCE 
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FREE-RUNNING VCO FREQ. AS 
A FUNCTION OF VOLTAGE 

BETWEEN PIN 7 & 10 
(VCO CONVERSION GAIN) 
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CHANGE IN FREE-RUNNING 

VCO FREQUENCY AS A 
FUNCTION OF TEMPERATURE 
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DESIGN f=ORMULAS 

Free-running frequency of VCO fo 

8fo 
Lock-range f l = ± in Hz 



4RiCl 



in Hz 



Capture-range fc — ± J- J !=. 

27r V T 

where t = (3.6 x lO^) x C2 

DEFINITION OF TERMS 

FREE-RUNNING FREQUENCY (fo) 

Frequency of VCO without input signal, both inputs 

grounded. 

CAPTURE RANGE 

That range of frequencies about fo over which the loop will 
acquire lock with an input signal initially starting out of 
lock. 

LOCK-RANGE OR TRACKING-RANGE 

That range of frequencies in the vicinity of fo over which 
the VCO, once locked to the input signal, will remain 
locked. 

TYPICAL APPLICATIONS 
FM DEMODULATION 

The 565 Phase Locked Loop is a general purpose circuit 
designed for highly-linear FM demodulation. During lock, 
the average dc level of the phase comparator output signal 
is directly proportional to the frequency of the input signal. 
As the input frequency shifts, it is this output signal which 
causes the VCO to shift its frequency to match that of the 
input. Consequently, the linearity of the phase comparator 
output with frequency is determined by the voltage-to- 
frequency transfer function of the VCO. 
Because of its unique and highly linear VCO, the 565 PLL 
can lock to and track an input signal over a very wide range 
(typically ±60%) with very high linearity (typically, within 
0.5%). 

A typical connection diagram is shown in Figure 1. The 
VCO free-running frequency is given approximately by 

1.2 

fo ~ ,„ r- and should be adjusted to be at the center 
" 4R1C1 

of the input signal frequency range. Ci can be any value, 

but Ri should be within the range of 2000 to 20,000 ohms 

with an optimum value on the order of 4000 ohms. The 

source can be direct coupled if the dc resistances seen from 

pins 2 and 3 are equal and there is no dc voltage difference 

between the pins. A short between pins 4 and 5 connects 

the VCO to the phase comparator. Pin 6 provides a dc 

reference voltage that is close to the dc potential of the 

demodulated output (pin 7). Thus, if a resistance (R2 in 

Figure 1 ) is connected between pins 6 and 7, the gain of the 

output stage can be reduced with little change in the dc 

voltage level at the output. This allows the lock range to be 

decreased with little change in the free-running frequency. 

In this manner the lock range can be decreased from ±60% 

of fo to approximately ±20% of fo (at ±6V). 



A small capacitor (typically 0.001 nF) should be connected 
between pins 7 and 8 to eliminate possible oscillation in the 
control current source. 

A single-pole loop filter is formed by the capacitor C2, 
connected between pin 7 and positive supply, and an in- 
ternal resistance of approximately 3600 ohms. 



SE/NE S69 4 



A /i: 



DJU 



FIGURE 1 



FREQUENCY SHIFT KEYING (FSK) 
FSK refers to data transmission by means of carrier which 
is shifted between two preset frequencies. This frequency 
shift is usually accomplished by driving a VCO with the 
binary data signal so that the two resulting frequencies 
correspond to the "0" and "1" states (commonly called 
space and mark) of the binary data signal. 
A simple scheme using the 565 to receive FSK signals of 
1070 Hz and 1270 Hz is shown in Figure 2. As the signal 
appears at the input, the loop locks to the input frequency 
and tracks it between the two frequencies with a corres- 
ponding dc shift at the output. 

The loop filter capacitor C2 is chosen smaller than usual to 
eliminate overshoot on the output pulse, and a three-stage 
RC ladder filter is used to remove the carrier component 
from the output. The band edge of the ladder filter is 
chosen to be approximately half way between the maxi- 
mum keying rate (in this case 300 baud or 150 Hz) and 
twice the input frequency (approximately 2200 Hz). The 
output si^al can now be made logic compatible by con- 
necting a voltage comparator between the output and pin 6 
of the loop. The free-running frequency is adjusted with Ri 
so as to result in a slightly-positive voltage at the output at 
fin = 1070 Hz. 

The input connection is typical for cases where a dc voltage 
is present at the source and therefore a direct connection is 
not desirable. Both input terminals are returned to ground 
with identical resistors (in this case, the values are chosen to 
effect a 600-ohm input impedance). 
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FIGURE 2 



6-75 



LINEAR INTEGRATED CIRCUITS ■ SE/NE565 



FREQUENCY MULTIPLICATION 

There are two methods by which frequency multiplication 
can be achieved using the 565: 

1 . Locking to a harmonic of the input signal. 

2. Inclusion of a digital frequency divider or counter in the 
loop between the VCO and phase comparator. 

The first method is the simplest, and can be achieved by 
setting the free-running frequency of the VCO to a multiple 
of the input frequency. A limitation of this scheme is that 
the lock range decreases as successively higher and weaker 
harmonics are used for locking. If the input frequency is to 
be constant with little tracking required, the loop can 
generally be locked to any one of the first 5 harmonics. For 
higher orders of multiplication, or for cases where a large 
lock range is desired, the second scheme is more desirable. 
An ex.ample of this might be a case where the input signal 
varies over a wide frequency range and a large multiple of 
the input frequency is required. 

A block diagram of the second scheme is shown in Figure 3. 
Here the loop is broken between the VCO and the phase 
comparator, and a frequency divider is inserted. The funda- 
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FIGURES 



mental of the divided VCO frequency is locked to the input 
frequency in this case, so that the VCO is actually running 
at a multiple of the input frequency. The amount of multi- 
plication is determined by the frequency divider. A typical 
connection scheme is shown in Figure 4. To set up the 
circuit, the frequency limits of the input signal must be 
determined. The free-running frequency of the VCO is then 
adjusted by means of R-j and Ci (as discussed under FM 
demodulation) so that the output frequency of the divider 
is midway between the input frequency limits. The filter 
capacitor, C2, should be large enough to eliminate vari- 
ations in the demodulated output voltage (at pin 7), in 
order to stabilize the VCO frequency. The output can now 
be taken as the VCO squarewave output, and its funda- 
mental will be the desired multiple of the input frequency 
(f 1 ) as long as the loop is in lock. 
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FIGURE 4 



SCA (BACKGROUND MUSIC) DECODER 

Some FM stations are authorized by the FCC to broadcast 
uninterrupted background music for commercial use. To do 
this a frequency modulated subcarrier of 67 kHz is used. 
The frequency is chosen so as not to interfere with the 
normal stereo or monaural program; in addition, the level 
of the subcarrier is only 10% of the amplitude of the 
combined signal. 

The SCA signal can be filtered out and demodulated with 
the NE565 Phase Locked Loop without the use of any 
resonant circuits. A connection diagram is shown in 
Figure 5. This circuit also serves as an example of operation 
from a single power supply. 

A resistive voltage divider is used to establish a bias voltage 
for the input (pins 2 and 3). The demodulated (multiplex) 
FM signal is fed to the input through a two-stage high-pass 
filter, both to effect capacitive coupling and to attenuate 
the strong signal of the regular channel. A total signal 
amplitude, between 80 mV and 300 mV, is required at the 
input. Its source should have an impedance of less than 
10,000 ohms. 

The Phase Locked Loop is tuned to 67 kHz with a 5000 
ohm potentiometer; only approximate tuning is required, 
since the loop will seek the signal. 

The demodulated output (pin 7) passes through a three- 
stage low-pass filter to provide de-emphasis and attenuate 
the high-frequency noise which often accompanies SCA 
transmission. Note that no capacitor is provided directly at 
pin 7; thus, the circuit is operating as a first -order loop. The 
demodulated output signal is in the order of 50 mV and the 
frequency response extends to 7 kHz. 
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i ASCRIPTION 

The SE/NE 566 Function Generator is a voltage con- 
trolled osciilator of exceptional stability and linearity with 
buffered square wave and triangle wave outputs. The 
frequency of oscillation is determined by an external resistor 
and capacitor and the voltage applied to the control ter- 
minal. The oscillator can be programmed over a ten to one 
frequency range by proper selection of an external resis- 
tance and modulated over a ten to one range by the control 
voltage, with exceptional linearity. 

.lURES 

• WIDE RANGE OF OPERATING VOLTAGE 
(10 to 24 volts) 

• VERY HIGH LINEARITY OF MODULATION 

• EXTREME STABILITY OF FREQUENCY 
(100 ppm/°C typical) 

• HIGHLY LINEAR TRIANGLE WAVE OUTPUT 

• HIGH ACCURACY SQUARE WAVE OUTPUT 

• FREQUENCY PROGRAMMING BY MEANS OF A 
RESISTOR, CAPACITOR, VOLTAGE OR CURRENT 

• FREQUENCY ADJUSTABLE OVER 10 TO 1 
RANGE WITH SAME CAPACITOR 

\r§^LICATIONS 
TONE GENERATORS 
FREQUENCY SHIFT KEYING 
FM MODULATORS 
CLOCK GENERATORS 
SIGNAL GENERATORS 
FUNCTION GENERATORS 

-JIVALENT CIRCUIT 



LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATION (Top View) 
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Ground 


/^ 
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X 


2 


NC 


r 
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3 
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Square Wave Output 
Triangle Wave Output 
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5 
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Modulation Input 
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7 
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V^■ 




ORDER PART NOS. SE:56eiT/NE566T | 








VPACKAGE 
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Ground 

NC 

Square Wave Output 
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Triangle Wave Output 
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Modulation Input 
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ABSOLUTE MAXIMUM RATINGS (Limiting values above which serviceability may be impaired) 

Maximum Operating Voltage 26V 

Storage Temperature -65°Cto150°C 

Power Dissipation 300m W 



i ECTRICAL CHARACTERISTICS (25°C. 12 Volts, unless otherwise stated) 










SE566 




NE566 






CHARACTERISTICS 










UNITS 
















MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




GENERAL 
















Operating Temperature Range 


-55 




125 







70 


°c 


Operating Supply Voltage 






24 






24 


Volts 


Operating Supply Current 




7 


12.5 




7 


12.5 


mA 


VCO (Notel) 
















Maximum Operating Frequency 




1 






1 




MHz 


Frequency Drift with Temperature 




100 






200 




ppm/°C 


Frequency Drift with Supply Voltage 




1 






2 




%/volt 


Control Terminal Input Impedance (Note 2) 




1 






1 




Mn 


FM Distortion (±10% Deviation) 




0.2 


0.75 




0.2 


1.5 


% 


Maximum Sweep Rate 




1 






1 




MHz 


Sweep Range 




10:1 






10:1 






OUTPUT 
















Triangle Wave Output - 
















Impedance 




50 






50 




n 


Voltage 


2 


2.4 




2 


2.4 




Volts pp 


Linearity 




0.2 






0.5 




% 


Square Wave Output - 
















Impedance 




50 






50 




n 


Voltage 


5 


5.4 




5 


5.4 




Volts pp 


Duty Cycle 


45 


50 


55 


40 


50 


60 


% 


Rise Time 




20 






20 




nsec 


Fall Time 




50 






50 




nsec 



NOTES: 



1. The external resistance for frequency adjustment (R^ ) must have a value between 2Kfi and 20Kn. 

2. The bias voltage (Vc) applied to the control terminal (pin 5) should be in the range 3/4 V* < Vf. < V . 

YPICAL PERFORMANCE CHARACTERISTICS 



NORMALIZED FREQUENCY AS A 
FUNCTION OF CONTROL VOLTAGE 



NORIVIALIZED FREQUENCY AS A 
FUNCTION OF RESISTANCE (R-j) 
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YPICAL PERFORMANCE CHARACTERISTICS (Cont'd) 



CHANGE IN FREQUENCY AS A 
FUNCTION OF TEMPERATURE 



POWER SUPPLY CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 
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OPERATING INSTRUCTIONS 

The SE/NE 566 Function Generator Ts a general purpose 
voltage controlled oscillator designed for highly linear fre- 
quency modulation. The circuit provides simultaneous 
square wave and triangle wave outputs at frequencies up to 
1 MHz. A typical connection diagram is shown in Figure 1. 
The control terminal (pin 5) must be biased externally with 
a voltage (Vq) in the range 

3/4V+<Vq<V"^ 

where Vqq is the total supply voltage. In Figure 1, the 
control voltage is set by the voltage divider formed with 
R2 and R3. The modulating signal is then ac coupled with 
the capacitor C2. The modulating signal can be direct cou- 
pled as well, if the appropriate dc bias voltage is applied to 
the control terminal. The frequency is given approximately 
by 

2(V^ -Vc) 
'° R1C1V+ 



and Ri should be in the range 2K < Ri < 20Kn. 
A small capacitor (typically 0.001/if) should be connected 
between pins 5 and 6 to eliminate possible oscillation in the 
control current source. 
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FIGURE 1 
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ITERATING INSTRUCTIONS (Cont'd) 
If the VCO is to be used to drive standard logic circuitry, it 
may be desirable to use a dual supply of ±5 volts as shown 
in Figure 2. In this case the square wave output has the 
proper do levels for logic circuitry. RTL can be driven 
directly from pin 3. For DTL or T^L gates, which require a 
current sink of more than 1 mAjit is usually necessary to 
connect a 5KS2 resistor between pin 3 and negative supply. 
This increases the current sinking capability to 2 mA. The 
third type of interface shown uses a saturated transistor, 
between the 566 and the logic circuitry. This scheme is used 
primarily for t2l circuitry which requires a fast fall time 
« 50 nsec) and a large current sinking capability. 
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TOHE DECODER PHASE LOCKED LOG! 



DESCRIPTION 

The SE/NE 567 tone and frequency decoder is a highly 
stable phase-locked loop with synchronous AM lock detec- 
tion and power output circuitry. Its primary function is to 
drive a load whenever a sustained frequency within its detec- 
tion band is present at the self-biased input. The bandwidth 
carter frequency, and output delay are independently deter- 
mined by means of four external components. 

• WIDE FREQUENCY RANGE (.01 Hz TO 500kHz) 

• HIGH STABILITY OF CENTER FREQUENCY 

• INDEPENDENTLY CONTROLLABLE BANDWIDTH 
(0 TO 14 PERCENT) 

• HIGH OUT-BAND SIGNAL AND NOISE REJECTION 

• LOGIC-COMPATIBLE OUTPUT WITH 100mA CUR- 
RENT SINKING CAPABILITY 

• INHERENT IMMUNITY TO FALSE SIGNALS 

• FREQUENCY ADJUSTMENT OVER A 20 TO 1 
RANGE WITH AN EXTERNAL RESISTOR 

xPPLICATiOMS 

OUCH TONE® DECODING 

lARRIER CURRENT REMOTE CONTROLS 

JLTRASONIC CONTROLS (REMOTE TV. ETC.) 

COMMUNICATIONS PAGING 

=REQUENCY MONITORING AND CONTROL 

fVIRELESS INTERCOM 

»RECISION OSCILLATOR 

BLOCK DSAGRAIV1 
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567 



PIN CONFIGURATIOr^ 



T PACKAGE 

(Top View) 



1. Output Filter Capacitor C3 

2. Low Pass Filter Capacitor C^ 

3. Input 

4. Supply Voltage +V 

5. Timing Element R, 

6. Timing Elements R. 
and C^ 

7. Ground 

8. Output 



ORDER PART NOS. SE567T/NE567T 




V PACKAGE 



iC 


• 


D" 


2 


*L 




J^ 


4 


>C 




3* 


5 


*c 




D» 


b 



Output Filter Capacitor C3 

Low Pass Filter Capacitor C2 

Input 

Supply Voltage +V 

Timing Element R, 

Timing Elements R.j 

and C^ 

Ground 

Output 



ORDER PART NO. NE567V 



ABSOLUTE MAXIMUIV! RATmHil 

Operating Temperature 0°C to 70°C NE567 

-55°Cto125°C SE567 



Operating Voltage 
Positive Voltage at Input 

Negative Voltage at Input 
Output Voltage (collector 
of output transistor) 
Storage Temperature 
Power Dissipation 



10V 

0.5V above Supply Voltage 

(Pin 4) 

-10VDC 

15VDC 

-65°Cto150°C 

300mW 
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ELECTRICAL CHARACTERISTICS 


(V+ = 5.0 Volts, T^ 


= 25°C 


unless noted) 






QHARACTERISTICS 


SE567 


NE567 


UNITS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


CENTER FREQUENCY(NOTE 1) 


















Highest Center Frequency (f^) 


100 


500 




100 


500 




kHz 




Center Frequency Stability (Note 2) 




35+140 
35±60 






35±140 
35±60 




ppm/°C 
ppm/°C 


-55 to 125°C 
to 70°C 


Center Frequency Shift with Supply 
Voltage 




0.5 


1 




a? 


2 


%/Volt 


fjj=l00KHz 


DETECTrON BANDWIDTH 


















Largest Detection Bandwidth 


12 


14 


16 


10 


14 


18 


%offo 


fo = 100KHz 


Largest Detection Bandwidth Skew 




1 


2 




2 


3 


%offo 




Largest Detection Bandwidth - 
Variation with Temperature 




±0.1 






±0.1 




yo/'c 


Vj = SOOmVrms 


Largest Detection Bandwidth - 
Variation with Supply Voltage 




±2 






±2 




%/Volt 


Vj = 300mVrms 


INPUT 


















Input Resistance 




20 






20 




Kn 




Smallest Detectable Input Voltage(Vj) 




20 


25 




20 


25 


mV rms 


l|_ = 100mA, fj-fg 


Largest No-Output Input Voltage 


10 


15 




10 


15 




mV rms 


Il = 100mA, fj = fjj 


Greatest Simultaneous Outband 
Signal to Inband Signal Ratio 




+6 






+6 




dB 




Minimum Input Signal to Wideband 
Noise Ratio 




-6 






-6 




dB 


Bn = 140KHZ 


OUTPUT 


















Fastest On-Off Cycling Rate 




fo/20 






fo/20 








"1" Output Leakage Current 




0.01 


25 




0.01 


25 


mA 




"0" Output Voltage 




0.2 
0.6 


0.4 
1.0 




0.2 
0.6 


0.4 
1.0 


Volt 
Volt 


lL = 30mA 
Il = 100mA 


Output Fall Time (Note 3) 




30 






30 




n sec 


Rl = 50n 


Output Rise Time (Note 3) 




150 






150 




n sec 


RL = 50Ji 


GENERAL 
















i 


Operating Voltage Range 


4.75 




9.0 


4.75 




9.0 


Volts 




Supply Current - Quiescent 




6 


8 




7 


10 


mA 




Supply Current - Activated 




1 1 


13 




12 


15 


mA 


Rl = 20Kn 


Quiescent Power Dissipation 




30 






35 




mW 





NOTES: 

1. Frequency determining resistor R^ should be between 1 and 20KfJ. 

2. Applicable over 4.75 to 5.75 volts. See graphs for more detailed information 

3. Pin 8 to Pin 1 feedback R. network selected to eliminate pulsing during turn-o 



n and turn-off. 
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iCAL CHARACTERISTIC CURVES 



BANDWIDTH VERSUS INPUT 
SIGNAL AMPLITUDE 



LARGEST DETECTION 

BANDWIDTH VERSUS 

OPERATING FREQUENCY 



DETECTION BANDWIDTH AS A 
FUNCTION OF C2 AND C3 

















I— 




1 


1 

h 












i 






/ 


1 


I 




/ 


/ 


1 





// 


/ 


M 




/ 





Vy 


% 


V 


A 


h 






^ 


■-BBI 


ONAL sInSITIVI 

ffiTOT— 


""msim 









a 



y- — 

^^ ""^^^^ ^^^ *^* 



12 14 16 



lOCIKHz IMH1 



BANDWIDTH - % OF fQ 



CENTER FREQUENCV 



TYPICAL SUPPLY CURRENT 
VERSUS SUPPLY VOLTAGE 



GREATEST NUMBER OF CYCLES 
BEFORE OUTPUT 



TYPICAL OUTPUT VOLTAGE 
VERSUS TEMPERATURE 











/ 








^ 


"no- LOAD 


"ON" CUR 


ENT 






^ 




^ 










QUIESCEN 


TCURREN 

















V 




















S, 




















N 






















\ 


















\ 




\ 


s, 
















\ 


s. 




\ 




















\ 




















\ 


K 


















\, 


^B.«P«,OXHUM„BPBVO, 










v^ 


,>^ EXTERNAL HEStSTOR 




SUPPLY VOLTAGE - 



BANDWIDTH (% of fg) 



CENTER FREQUENCY 
COEFFICIENT TEMPERATURE TYPICAL FREQUENCY DRIFT WITH TYPICAL BANDWIDTH VARIATION 
(MEAN AND S.D.) TEMPERATURE (MEAN AND S.D.) WITH TEMPERATURE 





■- 


^ 




r- 














fe „ 




■^ 




^ 


--^ 


^ 










\ 










■N 












2 -loo 














\ 


S 




^ 




















\ 




U -2M 

































































1 1 

+V - B.7Q VOLTS 




































^ 


— , 








— 


/' 


*r^ 




"" ^ 


\ 


















\ 

























» 














































w 
















J 






























, 




























4 








~-^ 


















2 








— 






B 


^»«,P 


r„AT» 


c 





+80 +76 +100 +126 



SUPPLY VOLTAGE VOLTS 



TEMPERATURE "I 



TEMPERATURE - 
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iCfiL CHABM:~Fm^r^f: riRvrs (cont'd. 



TYPICAL FREQUENCY DRIFT WITH 
(MEAN AND S.D.) TEMPERATURE 



CENTER FREQUENCY 
SHIFT WITH SUPPLY VOLTAGE 

CHANGE VERSUS TYPICAL FREQUENCY DRIFT WITH 
OPERATING FREQUENCY TEMPERATURE (MEAN AND S.D.) 



.„ 


-«vo 


.TS 




































^ 


^ 


^ 






/ 


^ 


^ 










/ 


^1 


/ 












1 

















TEMPERATURE " 





























/ 














/ 
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/ 


i 












/ 


«,» 












/ 


<j 










/ 
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/ 












'-^ 









10 20 3D 40 I 
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6-84 



LINEAR INTEGRATED CIRCUITS ■ 567 



4 IW rORMULAS 



BW ~ 1 070/ — !_ in % of U , V| < 200m V 
/foC2 



Where 

Vj = Input Voltage (mV) 

C2 = Low-Pass Filter Capacitor (^F) 

^ :3ASE LOCKED LOOP TERMINOLOGY 
CENTER FREQUENCY (fg) 

The free-running frequency of the current controlled oscil- 
lator (CCO) in the absence of an input signal. 
DETECTION BANDWIDTH (BW) 

The frequency range, centered about fp, within which an 
input signal above the threshold voltage (typically 20nnV 
rms) will cause a logical zero state on the output. The 
detection bandwidth corresponds to the loop capture range. 
LARGEST DETECTION BANDWIDTH 
The largest frequency range within which an input signal 
above the threshold voltage will cause a logical zero state on 
the output. The maximum detection bandwidth corresponds 
to the loop lock range. 
DETECTION BAND SKEW 

A measure of how well the largest detection band is centered 
about the center frequency, fg. The skew is defined as 
(fmax + fmin ■2fo)/fo where fmax and fmin are the freq- 
uencies corresponding to the edges of the detection band. 
The skew can be reduced to zero if necessary by means of 
an optional centering adjustment. 

i^y^i'l'lAL HESPOMSE 



input 



Output 




Response to lOOmV RMS tone burst. 
R|_= 100 ohms. 



Input 



Output 




Response to same input tone burst with wideband noise. 
R,|_= 100 ohms 

Noise Bandwidth =140 Hz 



- = -6db 
N 



OPERATING INSTRUCTIONS 

Figure 1 shows a typical connection diagram for the 567. 
For most applications, the following three-step procedure 
will be sufficient for choosing the external components R-], 
Ci, C2and C3. 

1. Select Ri and Ci for the desired center frequency. 
For best temperature stability, Ri should be between 2K 
and 20K ohm, and the R1C1 product should have sufficient 
stability, over the projected temperature range to meet the 
necessary requirements. 

2. Select the low-pass capacitor, C2, by referring to the 
Bandwidth versus Input Signal Amplitude graph. If the 
input amplitude variation is known, the appropriate value 
of foC2 necessary to give the desired bandwidth may be 
found. Conversely, an area of operation may be selected on 
this graph and the input level and C2 may be adjusted 
accordingly. For example, constant bandwidth operation 
requires that input amplitude be above 200mVrms. The 
bandwidth, as noted on the graph, is then controlled solely 
by the foC2 product( Fq (Hz), C2 (M^d). ). 

3. The value of C3 is generally non-critical. C3 sets the 
band edge of a low pass filter which attenuates frequencies 
outside the detection band to eliminate spurious outputs. 
If C3 is too small, frequencies just outside the detection 
band will switch the output stage on and off at the beat 
frequency, or the output may pulse on and off during the 
turn-on transient. If C3 is too large, turn-on and turn-off of 
the output stage will be delayed until the voltage on C3 
passes the threshold voltage. (Such a delay may be desirable 
to avoid spurious outputs due to transient frequencies.) A 
typical minimum value for C3 is 2C2. 



INPUT o — )| — 



w 






FIGURE 1 



AVAiLABLE OUTPUTS (Figure 2) 
The primary output is the uncommitted output transistor 
collector, pin 8. When an in-band input signal is present, 
this transistor saturates; its collector voltage being less than 
1.0 volt (typically 0.6V) at full output current (100mA). 
The voltage at pin 2 is the phase detector output, a linear 
function of frequency, over the range of 0.95 to 1.05 fg, 
with a slope of about 20mV/% frequency deviation. The 
average voltage at pin 1 is, during lock, a function of the in- 
band input amplitude in accordance with the transfer 
characteristic given. Pin 5 is the controlled oscillator square 
wave output of magnitude (V"''-2Vbe)«'(V+-1.4V) having a 
dc average of V"^/2. A 1KS2 load may be driven from pin 
5. Pin 6 is an exponential triangle of 1 volt peak-to-peak 
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' -; fc UUIPUTS (Cont'd.) 

with an average dc level of V"*" /2. Only high impedance 
loads may be connected to pin 6 without affecting the CCO 
duty cycle or temperature stability. 




200 fn Vrcni 
IN-BAND 
INPUT 
VOLTAGE 



FIGURE 2 



A brief review of the following precautions will help the user 
attain the high level of performance of which the 567 is 
capable. 

1. Operation in the high input level mode (above 200mV) 
will free the user from bandwidth variations due to changes 
in the in-band signal amplitude. The input stage is now 
limiting, however, so that out-band signals or high noise 
levels can cause an apparent bandwidth reduction as the 
in band signal is suppressed. Also, the limiting action will 
create in-band components from sub-harmonic signals, so 
the 567 becomes sensitive to signals at fg/S, fo/5, etc. 

2. The 567 will lock onto signals near (2n-H) f^, and will 
give an output for signals near (4n-Hl) i^ where n = 0, 1, 2, 
etc. Thus, signals at 5 fg and 9 fg can cause an unwanted 
output. If such signals are anticipated, they should be 
attenuated before reaching the 567 input. 

3. Maximum immunity from noise and out-band signals is 
afforded in the low input level (Below 200mVrms) and 
reduced bandwidth operating mode. However, decreased 
loop damping causes the worse-case lock-up time to increase, 
as shown by the Greatest Number of Cycles Before Output 
vs. Bandwidth graph. 
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4. Due to the high switching speeds (20ns) associated 
with 567 operation, care should be taken in lead routing. 
Lead lengths should be kept to a minimum. The power 
supply should be adequately bypassed close to the 567 with 
an 0.01/LiF or greater capacitor; grounding paths should be 
carefully chosen to avoid ground loops and unwanted voltage 
variations. Another factor which must be considered is the 
effect of load energization on the power supply. For 
example, an incandescent lamp typically draws 10 times 
rated current at turn-on. This can cause supply voltage 
fluctuations which could, for example, shift the detection 
band of narrow-band systems sufficiently to cause momen- 
tary loss of lock. The result is a low-frequency oscillation 
into and out of lock. Such effects can be prevented by 
supplying heavy load currents from a separate supply, or 
increasing the supply filter capacitor. 

SPEED OF OPERATION 

Minimum lock-up time is related to the natural frequency 
of the loop. The lower it is, the longer becomes the turn-on 
transient. Thus, maximum operating speed is obtained when 
C2 is at a minimum. When the signal is first applied, the 
phase may be such as to initially drive the controlled oscil- 
lator away from the incoming frequency rather than toward 
it. Under this condition, which is of course unpredictable, 
the lock-up transient is at its worst and the theoretical 
minimum lock-up time is not achievable. We must simply 
wait for the transient to die out. 

The following expressions give the values of C2 and C3 
which allow highest operating speeds for various band center 
frequencies. The minimum rate at which digital informa- 
tion may be detected without information loss due to the 
turn-on transient or gutput chatter is about 10 cycles per 
bit, corresponding to an information transfer rate of 
fg/IO baud. 

130 
C2=-^MF 
'o 



260 
f« 



MF 



in cases where turn-off time can be sacrificed to achieve 
fast turn-on, the optional sensitivity adjustment circuit can 
be used to move the quiescent C3 voltage lower (closer to 
the threshold voltage). However, sensitivity to beat frequen- 
cies, noise and extraneous signals will be increased. 

The 567 has been designed so that, for most applications, 
no external adjustments are required. Certain applications, 
however, will be greatly facilitated if full advantage is taken 
of the added control possibilities available through the use 
of additional external components. In the diagrams given, 
typical values are suggested where applicable. For best 
results resistors used, except where noted, should have the 
same temperature coefficient. Ideally, silicon diodes would 
be low-resistivity types, such as forward-biased low-voltage 
zeners or forward-biased transistor base-emitter junctions. 
However, ordinary low-voltage diodes should be adequate 
for most applications. 
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J>l ! IVITY ADJUSTMENT 






} SILICON 
DIODES FOR 
TEMPERATURE 
COMPENSATION 
(OPTIONAL! 



When operated as a very narrow band detector (less than 8 
percent), both C2 and C3 are made quite large in order to 
improve noise and outband signal rejection. This will 
inevitably slow the response time. If, however, the output 
stage is biased closer to the threshold level, the turn-on 
time can be improved. This is accomplished by drawing 
additional current to terminal 1. Under this condition, the 
567 will also give an output for lower-level signals (10m 
or lower). 

By adding current to terrninal 1, the output stage is biased 
further away from the threshold voltage. This is most useful 
when, to obtain maximum operating speed, C2 and C3 are 
made very small. Normally, frequencies just outside the 
detection band could cause false outputs under this con- 
dition. By desensitizing the output stage, the outband beat 
notes do not feed through to the output stage. Since the 
input level must be somewhat greater when the output 
stage is made less sensitive, rejection of third harmonics or 
in-band harmonics (of lower frequency signals) is also 
irnproved. 

s MAI TtR PREVENTION 



?tec, 






•OPTIONAL - PERMITS 
LOWER VALUE OF C( 




+ V 
O 



»200TO1K 



567 8 



'"L 



Chatter occurs in the output stage when C3 is relatively 
small, so that the lock transient and the AC components at 
the quadrature phase detector (lock detector) output cause 
the output stage to move through its threshold more than 
once. Many loads, for example lamps and relays, will not 
respond to the chatter. However, logic may recognize the 
chatter as a series of outputs. By feeding the output stage 
output back to its input, (pin 1) the chatter can be elimin- 
ated. Three schemes for doing this are given above. All 
operate by feeding the first output step (either on or off) 
back to the input, pushing the input past the threshold until 
the transient conditions are over. It is only necessary to 
assure that the feedback time constant is not so large as to 
prevent operation at the highest anticipated speed. Although 
chatter can always be eliminated by making C3 large, the 
feedback circuit will enable faster operation of the 567 by 
•allowing C3 to be kept small. Note that if the feedback 
time constant is made quite large, a short burst at the input 
frequency can be stretched into a long output pulse. This 
may be useful to drive, for example, stepping relays. 

Dt IfrCMUlM BAND CtIM ! fcKINU (UN JSKtVVJ 

.'ViJ.iUSTwitiMT 




Ra 

BOK 




SILICON 

DIODES 

FOR 

TEMPERATURE 

COMPENSATION 

(OPTIONAL) 



When it is desired to alter the location of the detection band 
(corresponding to the loop capture range) within the largest 
detection band (lock range),the circuits.shownabovecan.be 
used. By moving the detection band to one edge of the 
range, for example, input signal variations will expand the 
detection band in only one direction. This may prove useful 
■when a strong but undesirable signal is expected on one 
side or the other of the center frequency. Since Rg also 
alters the duty cycle slightly, this method may be used to 
obtain a precise duty cycle when the 567 is used as an 
oscillator. 
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0.5K 


0.9K 
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j^ 















4 6 8 10 12 14 
DETECTION BAND % of („ 






OPTIONAL SILICON 
DIODES FOR 
TEMPERATURE 
COMPENSATION 



130 {■• 



130 noK + R' 



<C2< 



300 /iOK_!_r\ 
V V R j 



NOTE: Adjust control for symmetry Oi 
detection band edges about f . 



Although a large value of C2 will reduce the bandwidth, it 
also reduces the loop damping so as to slow the circuit 
response time. This may be undesirable. Bandwidth can be 
reduced by reducing the loop gain. This scheme will improve 
damping and permit faster operation Under narrow-band 
operation. Note that the reduced impedance level at ter- 
minal 2 will require that a larger value of C2 be used for a 
given filter cutoff frequency. If more than three 567s are 
to be used, the Rg, Rq network can be eliminated and the 
R^ resistors connected together. A capacitor between this 
junction and ground may be required to shunt high fre- 
quency components. 
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;ca ::fcc3 20K 



Ca PREVENTS LATCH-UP 
WHEN POWER SUPPLY IS 
TURNED ON. 



H 



To latch the output on after a signal is received, it is neces- 
sary to provide a feedback resistor around the output stage 
(between pins 8 and 1). Pin 1 is pulled up to unlatch the 
output stage. 

















5 


567 




L _ 






«i^ n 






? H" 


s+ 




6 






'T'Ci 


6741 





















For precision, very low-frequency applications, where the 
value of Ci becomes large, an overall cost savings may be 
achieved by inserting a Voltage follower between the R-i Ci 
junction and pin 6, so as to allow a higher value of Ri and a 
lower value of Ci for a given frequency. 

To change the center frequency, the value of R-j can be 
changed with a mechanical or solid state switch, or 
additional Ci capacitors may be added by grounding them 
through saturating npn transistors. 
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CAI APPLICATIONS 



CARRIER-CURREMT REMOTE CONTROL 
OR INTERCOM 



60Hz AC LINE 

Q O 50-200Vrm» 





AUDIO OUT 
:C3 (IF INPUT IS 



DUAL-TONE DECODER 



INPUT ^ , M I 

CHANNEL O i\ ' 

OR RECEIVER 



5 6 2 1 



3 S67 

6 6 2 1 




NO^O OVq 



1. Resistor and capacitor values 
chosen for desired frequencies 
and bandwidth. 

2. If Cg is made large so as to 
delay turn -on of the top 567, 
decoding of sequential (f., f ) 
tones is possible. 



TOUCH-TONE "^ DECODER 



(D, 



100-200niVrmi 
O.Sinf<l 



3 697Hz 



1 VVV ' 



I V^— 



1 <?* 



I — ^vv — ' 



;i 9* 



III 



III 



III 



111 







Component Values 


(TypicE 


1) 


"1 


6.8 to 15K ohm 




R-, 


4.7K ohm 






"t 


20K ohm 






c. 


0.10 mfd 






Co 


1 .0 mfd 6V 






c^ 


2.2mfd 6V 






^=4 


250 6V 
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'UCATIONS (Cont'd.) 



OSCILLATOR WITH 

QUADRATURE 

OUTPUT 



r 



3 587 8 
2 6 5 



CONNECT PIN 3 
TO 2.8V TO 
INVERT OUTPUT 



LTL 
"LTL 



|''i|rl> 



OSCILLATOR WITH 

DOUBLE FREQUENCY 

OUTPUT 



'juinr^o 



J 



■r-AW-l 



d~Lni» 



PRECISION OSCILLATOR 
WITH 20nsec SWITCHING 





667 




2 6 5 


VCO O — 




_ 


TERMINAL 






(±6%) 




Bl> 


<^2' 


T^ ; 


-c, 



Jin 



PULSE GENERATOR 

WITH 25% 

DUTY CYCLE 



S67 8 
3 6 5 1 



"Lnm 



J- 



PRECISION OSCILLATOR TO 
SWITCH 100ma LOADS 





567 8 




2 6 6 1 


VCOO— 
TERMINA 

(±6%) 


L 




* 
< 


J 


4 


;; 


-J 

>Ci 



jnuu 



PULSE GENERATOR 



567 
6 5 



lOOKS! 



jui inr 



DUTY 
:Ci CYLCE 
ADJUST 



24% BANDWIDTH TONE DECODER 



oHH' 



3 667 8 
6 6 2 1 



3 667 8 
5 6 2 1 



r 



C'2-C2-^(mM) 
C'l-C, 
I R'l - 1.12 Ri 



O ° TO 180 ° PHASE SHI FTER 



lOOmv(pp) 
SQUARE OR ^, 

eOmVRMSO )\ 

SINE INPUT 



3 567 B 




^ OUTPUT 
■"(INTO IK 

OHM MIN. 

LOAD) 



C2^ ?kci "2 - Rl/5 



ADJUST 
R-l SO THAT 
« - 90° WITH 
CONTROL MIDWAY 
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592 



Js-SCRfPTION 

The SE/NE 592 is a monolithic, two stage, differential 
output, wideband video amplifier. It offers fixed gains of 
100 and 400 without external components and adjustable 
gains from 400 to with one external resistor. The input 
stage has been designed so that with the addition of a few 
external reactive elements between the gain select terminals, 
the circuit can function as a high pass, low pass, or band 
pass filter. This feature makes the circuit ideal for use as a 
video or pulse amplifier in communications, magnetic 
memories, display and video recorder systems. The 592 is a 
pin-for-pin replacement for the mA733. 

ATURES 

• 120 MHz BANDWIDTH 

• ADJUSTABLE GAINS FROM TO 400 

• ADJUSTABLE PASS BAND 

• NO FREQUENCY COMPENSATION REQUIRED 

afi!?OLUTE MAXIMUM RATINGS 



PIN CONFIGURATIONS 



Supply Voltage 


±8V 


Differential Input Voltage 


±5V 


Common Mode Input Voltage 


+6V 


Output Current 


10mA 


Operating Temperature Range 




SE592K 


-55°C to +1 25°C 


NE592K 


0°Cto+ 70°C 


Storage Temperature Range 


-65°Cto+150°C 



H' 



d p 



A PACKAGE 

(Top View) 



1. Input 2 

2. NC 

3. G2B Q°'" Select 

4. Gib Q°I" s4lect 

5. V- 

6. NC 

7. Output 2 

8. Output 1 

9. NC 

10. V+ 

11. G-iA Gain Select 

12. G2A Q°in Select 

13. NC 

ORDER PART NOS.iSE592A/NE592A 14. Input 1 

K PACKAGE 

1. Input 1 

2. Input 2 

3. G2B Qain Select 

4. Gib Qalri siiect 

5. V- 

6. Output 2 

7. Output 1 

8. V+ 

NOTE: Pin 5 connected to case. 9- G^a Ga'" Select 

ORDER PART NOS.SE592K/NE592K ^°- Q2A Gain Salect 






Thermal Resistance (0j_a. Junction to Ambient for each paci<age): 
A Package 0.' 6°C/mW 

K Package 0.145''c/mW 

Power Dissipation 600mW 



UiVALENT CIRCUIT 



■ 2.4K > 2.4K 



• 1.1K ^ 1.1K 



^ >^" 




rAVn 



• ■ ^^v — • — f- 
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■ ■ : ' i ' ^ M , ' ■ ^ .'■:■..'./ J.) ] :''.: 


-^ 1 -^ Standard Conditions (Ta = +25°C, Vs =I±6V, 


,VCM = 


= unless otherwise specified) 


PARAMETER 


TEST CONDITIONS 


NE592 


SE592 
















UNITS 






MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




Differential Voltage Gain 








■ 










Gain 1 


Note1 

RL = 2Kn, VoUT = 3Vp-p 


250 


400 


600 


300 


400 


500 




Gain 2 


Note 2 


80 


100 


120 


90 


100 


110 




Bandwidth 


















Gain 1 


Note 1 




40 






40 




MHz 


Gain 2 


Note 2 




90 






90 




MHz 


Rise Time 


















Gain 1 


Notel 
VoUT= IV p-p 




10.5 






10.5 




ns 


Gain 2 


Note 2 




4.5 


12 




4.5 


10 


ns 


Propagation Delay 


















Gain 1 


Notel 
VoUT= IV p-p 




7.5 






7.5 




ns 


Gain 2 


Note 2 




6.0 


10 




6.0 


10 


ns 


Input Resistance 


















Gain 1 


Notel 




4.0 






4.0 




Kn 


Gain 2 


Note 2 


10 


30 




20 


30 




Kn 


Input Capacitance 


Gain 2, Note 2 




2.0 






2.0 




PF 


Input Offset Current 






0.4 


5.0 




0.4 


3.0 


mA 


Input Bias Current 






9.0 


30 




9.0 


20 


HA 


Input Noise Voltage 


BW1 kHz to 10 kHz 




12 






12 




/«V rms 


Input Voltage Range 








+ 1.0 






+ 1.0 


V 


Common Mode Rejection Ratio 


















Gain 2 


VCM+1V, F< 100 kHz 


60 


86 




60 


86 




dS 


Gain 2 


VCM+1V, F =5 MHz 




60 






60 




dB 


Supply Voltage Rejection Ratio 


















Gain 2 


AVS = +0.5V 


50 


70 




50 


70 




dB 


Output Offset Voltage 


















Gain 3 


Rl = °°, Note 3 




0.35 


0.75 




0.35 


0.75 


V 


Output Common Mode Voltage 


Rl = - 


2.4 


2.9 


3.4 


2.4 


2.9 


3.4 


V 


Output Voltage Swing 


Rl = 2K 


3.0 


4.0 




3.0 


4.0 






Output Resistance 






20 






20 




n 


Power Supply Current 


Rl = » 




18 


24 




18 


24 


mA 



Recommended Operating Supply Voltages <Vs = +6.0V) 
NOTES: 

1. Gain select pins Gffi^ and Gig connected together. 

2. Gain select pins G2/\ and G2B connected together. 

3. All gain select pins open. 
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I ir^ST CIRCUITS (T^ = 25°C unless otherwise specified) 





u:AL CHARACTERISTICS 



PHASE SHIFT AS A 
FUNCTION OF FREQUENCY 



PHASE SHI FT AS A 
FUNCTION OF FREQUENCY 



VOLTAGE GAIN AS A 
FUNCTION OF FREQUENCY 



\ 
















QAIN'2 1 




\ 


s 












Ta- 


J6"C 






S 


N. 




















\ 


\. 






















\ 






















\ 






















\ 


\ 




















s 


s. 




















s 























5 -200 

9 





tv 


Vs - ±6V 
Ta-JBOC 
























\ 






\ 






w 







Vs - ±«v 

Ta - 2B''C 


QAIN1 










GAIN 2 




. 




>. 






\ 






^ 






M. 






\ 



FREQUENCY — MHz 



FREQUENCY -MHz 



COMMON MODE REJECTION 

RATIO AS A FUNCTION 

OF FREQUENCY 



OUTPUT VOLTAGE SWING 
AS A FUNCTION 
OF FREQUENCY 



FREQUENCY - MHz 



PULSE RESPONSE 



§ 60 













-1 














(^aIn'^ 

Vs-*6V 


1 5.0 

i - 

1 2.0 
1.0 
























Vs- 


lev 


1.4 
1.2 

> 1.0 

1 

SO.8 
O 0.6 
3 0.4 
8 0.2 

-0.2 
-0.4 
















Vs 


1 — 1 - 

- ±6V 

- 2B''C- 










*% 
















T. - 25'C 


Ta""- 
Rl - ikn ~ 
























' 
































^"1 1 














■> 


V 






























































"v 


s 


» 


















































/ 


/ 


-> 






























\ 


^ 
















J 


k 






















S 


S 












































■> 


N 








1 




; 


























V 


V 






















































1 
































































\ 


















/ 










































































_j 


_^ 


































_ 




u 




_J 
















1 















FREQUENCY — Hz 



10 50 100 

FREQUENCY — MHz 



-15 -10 -6 



10 15 20 2B 30 35 
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(Cont'd) 



DIFFERENTIAL OVERDRIVE 
RECOVERY TIME 



PULSE RESPONSE AS A 

FUNCTION OF 

SUPPLY VOLTAGE 



i.oe 

z 

<1.04 
O 

Sl.02 
1.00 
20.98 

< 
uo.oe 

0.94 
0.92 
0.90 



Vs-'6 


C 
















1.4 
1.2 

1 - 

g o.e 

5 0.4 


-0.2 
-0.4 


















GAIN 2 




















i - 26"0 ■ 


GAIN 2 














/ 


/ 




















Vs-iBV 




1 
















/^ 


^ 




















Vs-±6V 
1 1 
















/ 


^ 
















1 / 


^S-'3J 












// 




















/ 


/ 
















I 


1 


















/ 




















P 






































^ 


_ 






















_ 






_ 


_. 






1 



20 40 60 8 
DIFFERENTIAL 



) 100 120 140 160 
INPUT VOLTAGE — ni\ 



10 16 20 25 30 



VOLTAGE GAIN AS A 

FUNCTION .OF 

TEMPERATURE 













Vs 


-±6V 
















\ 
















\ 
















i^ 














^>s 


N^ 


■~>>,c 


''//V, 










\ 






>>^ 










>sC 


?'! 














\ 
















\ 



TEMPERATURE -"C 



GAIN VS FREQUENCY 
AS A FUNCTION OF 
SUPPLY VOLTAGE 





















GAIN 2 


m 50 

1 


















"l 




3 '° 




- 


u 
















% 30 
- U 














•^ 


r 






















\i 






















^ 


Vs-±8V 
Vj - 16V 


- 
















^ 


Vs - »3V 

1 1 1 



10 60 100 

FREQUENCY — MHz 



GAIN VS FREQUENCY 

AS A FUNCTION OF 

TEMPERATURE 























Bl 


. 


i6V 
Iksi 






















c 


A 






















^ 


























■ 


















\ 


\ 




























\Y 


T^ 






BBT, 




















Y 


Ta-^'b-c 




















\ 


Tfl - 12E-C 
1 1 1 



FREQUENCY 



VOLTAGE GAIN 
ADJUST CIRCUIT 




?1kn <1 



Vj - ±6V T^ - 28°C 

(Pin numbers apply to K Package) 
FIGURES 



PULSE RESPONSE ASA 

FUNCTION OF 

TEMPERATURE 



















GAIN 2 
Vj-ieV - 

RL-1kn 










































T 


*-°"/r 


n 














// 


'^ 


1 














h'"" 


































/ 























































5 10 15 20 26 30 
TIME — ns 



VOLTAGE GAIN AS A 

FUNCTION OF 

SUPPLY VOLTAGE 



> 0.8 

3 0.7 

















-T 1 1 

Ta - 260c 




















^ 
















/ 


y 
















^ 




—■ 


' 


y 


^ 


'H 


-- 




^ 












/ 


/ 
















-/ 


/ 
















f\ 


















/ 









































SUPPLY VOLTAGE - ±V 



VOLTAGE GAIN 
AS A FUNCTION OF 
RADJ (FIGURE 3) 











Vs - 


t6V 




































26°C - 
E3 










FIGUR 






\ 






























































\ 












\ 












\ 


























\ 




































\ 














>>. 












\ 




































\ 















1 10 100 IK 10K 100K IMQ 

Radj - " 
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AL CHARACTERISTIC CURVES (Cont'd) 



SUPPLY CURRENT 

AS A FUNCTION 

OF TEMPERATURE 



1 '« 



















s-' 


iV 










































/ 


"^ 








"^ 




^ 






















\ 


^ 











































TEMPERATURE 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 



I 6.0 

Z 

< 

►: 3.0 

























Vs-t6V 
Ta-25-C 














































































i 


/" 
























1 


/ 


























/ 


/ 


























^ 


/ 





















eo 100 Eoo Ik ek lok 

LOAD RESISTANCE — a 



SUPPLY CURRENT 

AS A FUNCTION 

OF SUPPLY VOLTAGE 

















T 


A-2B-C 1 




















/ 


















/ 


/ 
















/ 


















/ 


















/ 
















/ 


/ 
















y 


/ 
















/ 


/ 
















/ 





















SUPPLY VOLTAGE 



INPUT RESISTANCE 
AS A FUNCTION OF 
TEMPERATURE 

















\ 1 

(SAIN 2 


















> 


t 














y 


y 














y 


y 














y 


y 














y 


y 







































-20 20 60 

TEMPERATURE 



VOLTAGE GAIN AS A 

FUNCTION OF FREQUENCY 

(ALL GAIN SELECT PINS OPEN) 









V. 


- ±ev 

- 25''C- 
IN3 








q; 




























^\ 








/ 




\ 






/ 




\ 




/ 






\ 




/ 








.^ 











FREQUENCY -MHz 



OUTPUT VOLTAGE AND 
CURRENT SWING AS 
A FUNCTION OF 
SUPPLY VOLTAGE 



I I 5.0 



5 I 2.0 

IB 



















A-2 


5-C 






























r,*. 


^ 


^ 
^ 


^ 


^ 








,^ 




^ 










^ 


:^ 




0^>^ 












^ 







































SUPPLY VOLTAGE - 



INPUT NOISE VOLTAGE 

AS A FUNCTION OF 

SOURCE RESISTANCE 

























GAIN 2 


■ 
























TA-f;c^ 1 


























































































J 






























f 


























/ 
























/ 


/ 






























- 

















































SOURCE RESISTANCE — SI 
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DISC/TAPE PHASE MODULATED 
READBACK SYSTEMS 



6 




READ HEAD DIFFERENTIATOR/AMPLIFIER 



ZERO CROSSING DETECTOR 



FILTER NETWORKS 



«0i£) 
VI (s) 




Z(5) + 32 
BASIC CONFIGURATION 



o — vv\ Ih 



BAND REJECT 



vo (s) TRANSFER 
VI (i| FUNCTION 



1.4X10' r 1 



1.4X10" 



s2 + R/Ls+ 1/LC. 



^ * 1/LC 1 
. s^ + 1/LC + s/RcJ 



NOTE: IN THE NETWORKS ABOVE, THE R VALUE USED IS 
ASSUMED TO INCLUDE 2 rg, OR APPROXIMATELY' 
32 OHMS. 



DIFFERENTIATION WITH 

HIGH COMMON MODE 

NOISE REJECTION 




FOR FREQUENCY Fi « 1/2 ir (32) C 
vn a 1.4 X 10" C ^ 



6-96 



signDtics 



"rtT^S"! 



lATIONAL AMPLIFIER 



LINEAR INTEGRAHD CIRCUITS 



|iA709 



Jis^^CRIPTION 

The /xA709 is a high performance monolithic operational 
amplifier with differential inputs. High open loop gain, high 
input impedance, wide Input common mode and output 
voltage ranges plus low temperature drift enable it to be 
used in many applications formerly satisfied only by dis- 
crete amplifiers. 



5 EATURES 

• OPEN LOOP VOLTAGE GAIN = 

• OUTPUT VOLTAGE SWING = 

• INPUT COMMON MODE RANGE = 



45,000 



+14V 



±10V 



DIFFERENTIAL INPUT RESISTANCE =iuA709 250kn 

juA709C400kf2 

ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

Internal Power Dissipation (Note 1) 



±18V 
N5709 250 mW 
S5709 300 mW 
Differential Input Voltage ±5.0V 

Input Voltage ±10V 

Open Short-Circuit Duration (T^ = 25°C) -25°C 

Storage Temperature Range -65°C to +1 50°C 

Operating Temperature Range )UA70.9C 0°C to +75°C 

MA709 ■55°C to +1 25°C 
Lead Temperature (Soldering, 60 sec) 300°C 

NOTE : 

1. Rating applied for case temperatures to +125 C; derate 
linearly at 5.6mW/ C for ambient temperatures above 
+95°C. 

; ASJC CIF^CUIT SCHEMATIC 



i*m CONFIGURATIONS 


A PACKAGE 






(Top View) 


iC 


• 


^'' 2. NC 


^c 




^ 13 3. Input compensation A 
4. Inverting input 


3L 




J ^^ 5. Non-inverting input 


*\Z 




H 11 6. V 

7. NC 


bC 




I] 10 8. NC 


eC 




— 1 9. Output Compensation 
-■ ' 10. Output 


^E 




■J 8 11. V* 




ORDER PART NOS. '*^- '^^ 


MA790A//XA709CA 14. NC 






Q PACKAGE 






1. NC 


'L 




|io 2. Input compensation A 

3. Inverting Input 


^L 




_]3 4, Non-lnvorting input 
5. V" 


C 




_J' 6. Output compensation 
7. Output 


^L 




H' 8. V^ 


C 




— 1 9. Input compensation B 
uJ* 10. NC 




T PACKAGE 


1 1 1. Input compensation A 


j^^ Q '""^V 2. Inverting input 


/ O 8 o\ 3' Non-Inverting input 


/ ]_K. ^ \ 4. V 


1 ©J ^^__o 1 5. Output compensation 


y ^ 1 — i0^ * y 6. Output 


\ A O / 7. v"^ 


N? O ^Z 8. Input compensation B 


ORDER PART NOS. MA709T/JUA709CT 



Q INPUT COMPENSATION 



INPUT COMPENSATION O- 




<o. 



NONINVERTINO INPUT 



O IC^Q, Q2^>— 



INVERTING INPUT (>- 




1 



<^ 



< 



-O OUTPUT COMPENSATION 



<- 



<° 



I vvs 



► 18k CR2 

■ C+- 
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;iJT;Tn5rAL CHARACTERIS-- 


ICS (T^ = ±25°C, Vs = ±15V(709C), 


±9 S Vg < ±15 (709) unless otherwise specified) 


PARAMETER 


TEST CONDITIONS 




/LIA709 






MA709C 




UNITS 














MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




INPUT CHARACTERISTICS 


















Offset Voltage @ 25°C 


Rg < lOKn, +9V,<Vg<+15V 




1 


5 




2 


7.5 


mV 


Over Temperature 


Rg< 10Kn,±9V<±15V 






6 






10 


mV 


Offset Current @ 25°C 






50 


200 




100 


500 


nA 


Over Temperature 


T^=+125°C 

T^ = -55°C 

0°C < T^ < 75°C 




20 
100 


200 
500 






750 


nA 
nA 
nA 


Bias Current @ 25°C 






200 


500 




300 


1500 


nA 


Over Temperature 


T^ = -55°C 




0.5 


1.5 








mA 


INPUT RESISTANCE @ 25°C 




150 


400 




50 


250 




kn 


Over Temperature 




40 


100 




35 






kfi 


INPUT VOLTAGE RANGE @ 25°C 










+8.0 


+10 




V 


Over Temperature 


Vg=+15V 


+8.0 


+10 










V 


OUTPUJ CHARACTERISTICS 


















Resistance @ 25°C 






150 






150 




n 


Voltage Swing 


R|_>2kn 








+12 
+10 


+14 
+13 




V 
V 


Over Temperature 


Vg = +15V, Rj_^10Kn 
Vg = +15V, Rl>2KS2 


+12 
+10 


+14 
+13 










V 
V 


POWER CONSUMPTION 


Vg = +15V 




80 


165 




80 


200 


mW 


TRANSIENT RESPONSE 


















(Figure 1) 


Vj^ = lOmV, RL=2Kn 
















Rise Time 






0.3 


1.0 




0.3 


1.0 


mW 


Overshoot 


Cl<100pF 




10 


30 




10 


30 


% 


LARGE SIGNAL VOLTAGE GAIN 


















@25°C 


RL>25Kn; V^^^ = +10V 








15,000 


45,000 




v/v 


Over Temperature 


RL>25Kn, V^^j^=+10V 


25,000 


45,000 


70,000 


12,000 






v/v 


COMMON MODE REJECTION 


















RATIO @ 25°C 


Rg<iOKn 








65 


90 




dS 


Over Temperature 


Rg< lOKn 


70 


90 










dB 


SUPPLY VOLTAGE REJECTION 


















RATIO @ 25°C 


Rg< lOKn 










25 


200 


mv/v 


Over Temperature 


Rg<iOKn 


25 


150 










mV/v 


AVERAGE TEMPERATURE 


















Coefficient of Input 


Rg = son 




3.0 










mV/°c 


Offset Voltage 


Rg<iOKn 




6.0 










mv/°c 
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FFEREHTIAL VOLTAGE COMPARATOR 



[DESCRIPTION 

ThejuA710is a High Speed Differential Voltage Comparator 
featuring low offset voltage, high sensitivity and a wide 
input voltage range. It is ideally suited for use as a pulse 
height discriminator, an analog comparator or a digital line 
receiver. The output structure of the )uA710 is compatible 
with DTL, TTL and Utilogic integrated circuits. 

The //A? 10 is specified for operation over the MIL tem- 
perature range of -55°C to +125°C. The jliA710C is 
specified for operation over the commercial/industrial tem- 
perature range of 0°C to +75°C. 

FEATURES 

• FAST RESPONSE - 40ns 

• HIGH SENSITIVITY - 1.7V/mv 

• LOW OFFSET VOLTAGE TEMPERATURE COEFFI- 
CIENT - 3.5mV/°C 

• HIGH INPUT VOLTAGE RANGE - +5.0V 

ABSOLUTE MAXIMUM RATINGS 

Positive Supply Voltage +14.0V 

Negative Supply Voltage -7.0V 

Peak Output Current 10mA 

Differential Input Voltage ±5.0V 

Input Voltage ±7.0V 
Internal Power Dissipation (Note 4) 

TO-99 300mW 

TO-91 200mW 
Operating Temperature Range 

AtA710 -55°Cto+125°C 

MA7-10C 0°Cto+75°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 60 sec) 300°C 
Maximum Ratings are limiting values above which serviceability 
may be Impaired. 

BASIC CIF?CUIT SCHEMATIC 



^ 



RTINGix 




LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATION 



pA710 




A PACKAGE 
(Top View) 




1. NC 

2. Ground 

3. Non-Inverting Input 

4. inverting Input 

5. NC 

6. V" 

7. NC 

8. NC 

9. Output 

10. NC 

11. V+ 

12. NC 

13. NC 

14. NC 

ORDER PART NOS. JUA710A//IA710CA 

PACKAGE 



1. Ground 

2. Non-Inverting input 

3. Inverting input 

4. NC 

5. V~ 

6. Output 

7. NC 

8. V+ 

9. NC 
10. NC 



ORDER PART NOS. jUA710Q//M710Ca 



^ 


n 

3 
H 
D 
3 



T PACKAGE 




Ground 

Non-Inverting Input 
inverting Input 



5. NC 

6. NC 



Output 



ORDER PART NOS. iUA710T/JUA710CT 
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LINEAR INTEGRATED CIRCUITS ■ iuA710 



LOCTRiCAL CHARACTERISTICS (Note 1) 
(Standard Conditions: T/\^/=' +25°C, V*" = 12V, V" = -6.0V unless otherwise specified) 



PARAMETERS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


JUA710 


jUATIOC 


/iA710 JUA710C 


/iA710 


jL(A710C 


Input Offset Voltage 


Rg<200S2 Note 3 






0.6 


1.6 


2.0 


5.0 


mV 


Input Offset Current 


Note 3 






0.75 


1.8 


3.0 


5.0 


/UA 


Input Bias Current 








13 


16 


20 


25 


/L/A 


Voltage Gain 




1250 


1000 


1700 


1500 








Output Resistance 








200 


200 






n 


Output Sink Current 


AVj„>5mV,V„^jt = 


2.0 


1.6 


2.5 








mA 


Response Time 


Note 2 






40 


40 






ns 


Except as noted, the following spec 


ifications apply over the temperature ranges of: 


-55°C <T^ <+125°C for the S5710 
0°C<T^< +75°CfortheN5710 








Input Offset Voltage 


Rs<200n Notes 










3.0 


6.5 




Average Temperature Coefficient 


Rg - son, T^ - +25°C to +125°C 






3.5 




10 




/.(V/°C 


of Input Offset Voltage 


Rg = J50n, T^ - +25°C to -55°C 
Rg - 50S2, T^ = 0°C to +75°C 






2.7 


5 


10 


20 




Input Offset Current 


T^ = +125''C Note 3 

T^ - -55°C 

T^ - 0°C to +75°C 






0.25 
1.8 




3.0 
7.0 


7.5 


/iA 
A<A 


Average Temperature Coefficient 


T^-+25°Cto+125°C 






5.0 




25 




nA/°C 


of Input Offset Current 


T^ - +25°C to -55°C 
T^ - +25°C to +75°C 
T^ = +25°C to 0°C 






15 


15 
24 


75 


50 
100 


nA/°C 
(JA/°C 
A(A/°C 


Input Bias Current 


T^ = -55°C 

Ta = o°c 






27 


25 


45 


40 


A(A 
/JA 


Input Common Mode Voltage 


V- = -7.0V 


±5.0 


±5.0 










V 


Range 


















Common Mode Rejection Ratio 


Rs<200J2 


80 


70 


100 


98 






dB 


Differential Input Voltage Range 




±5.0 


±5.0 












Voltage Gain 




1000 


800 












Positive Output Level 


AV|n > 5mV, < Iquj < 5.0mA 


2.5 


2.5 


3.2 


3.2 


4.0 


4.0 


V 


Negative Output Level 


AVin>5mV 


-1.0 


-1.0 


-0.5 


-0.5 








V 


Output Sink Current 


T^ - +125°C, AVin >5ma,Vo„t " 
TA = -55°C,AVi„>5mV,Voy, = 
T^ = 0°C to +75°C, AV|n >5mV, Vg^j = 


0.5 
1.0 


0.5 


1.7 
2.3 








mA 
mA 
mA 


" Positive Supply Current 


Vout<0 






5.2 


5.2 


9.0 


9.0 


mA 


Negative Supply Current 








4.6 


4.6 


7.0 


7.0 


mA 


Power Consumption 








90 


90 


150 


150 


mW 



(Recommended Operating Supply Voltages: V"*" = 12V, V" = -6V) 

NOTES: 

1. All voltages are referenced to pin F. 

2. The response time specified is measured with a lOOmV input 
step, and a 5mV overdrive. 

3. Input Offset Voltage and Input Offset Current are specified 
for output voltage levels of: 





/XA710 


MA710C 






1.8V at-55°C 


1.5V at 0°C 






1.4Vat+25°C 


1.4V at +25°C 






I.OVat +125°C 


1.2Vat+75°C 




4. 


Rating applies for temperatu 


res up to: fiATiO 


-+125°C 






^lATIOC 


- +75°C 
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signDtics 



lUAL VOLTAGE COMPARATOR 



LINEAR INTEGRATED CIRCUITS 



IIA711 



OESCRIPTION 

The JUA711 High Speed Dual Voltage Comparator features 
low offset voltage, high sensitivity and a wide input voltage 
range. It is ideal for use as a bi-directional limit detector 
in automatic test equipment. 

Due to fast response and strobe control capabilities the 
/iA711 performs well as a sense amplifier in core memory 
systems. 

The /xA71 1 is specified over the military temperature range 
of -55°C to +125°C. The jitA711 is specified over the 
commercial/industrial temperature range of 0°C to +75°C. 

FEATURES 

• FAST RESPONSE - 40ns 

• HIGH SENSITIVITY - 1.5V/mV 

• LOW OFFSET VOLTAGE TEMPERATURE COEFFI- 
CIENT - 5mV/°C 

• HIGH INPUT VOLTAGE RANGE - ±5.0V 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 




Positive Supply Voltage 


+14.0V 


Negative Supply Voltage 


-7.0V 


Peak Output Current 


50mA 


Differential Input Voltage 


±5.0V 


Input Voltage 


±7.0V 


Internal Power Dissipation (Note 4) 




TO-99 


300mW 


Operating Temperature Range 




MA711 


-55°Cto+125°C 


MA711C 


0°C to +75°C 


Storage Temperature Range 


-BB^Cto+ISO^C 


Lead Temperature (Soldering, 60 sec) 


300°C 


Maximum ratings are limiting values above 


which serviceability 


may be Impaired. 





V*0 O STROBE 1 


INV. INPUTO— '\, ^ 




NON-INV. INPUTO , 


< 








-L 


1 O OUTPUT 


INV. INPUT 2 O^ 


V 






NON-INV. INPUT 20— 


^ 


1 


VO O STROBE 2 


A PACKAGE 


(Top View) 






iC 


• 


H '* 2. 


Inverting Input 1 


^c 




3 13 3. 


Non-Inverting Input 1 






4. 


V~ 


3L 




:i« 


Non-Inverting Input 2 


*£ 




"2 11 6. 


Inverting Input 2 


bC 




^- I 


NC 
NC 


• C 




1 9 9. 


Strobe 2 


^C 




=1 " :?■ 


Output 
Ground 


ORDER PART NOS. '*^- 


JLIA711A//IA711CA 13. 


Strobe 1 


14. 


NC 


K PACKAGE 


J—^ 1. 


Ground 


/^r^r\ ^• 


Strobe 1 
Inverting Input 1 


/O 2 ' ' 8 0\ -* 


Non-Inverting Input 1 




V" 


I o 3 ^ ' oy 6. 


Non-Inverting Input 2 


\o ^ O/ 7- 


Inverting Input 2 




Strobe 2 


9. 


Output 


ORDER PART NOS. 
jUA711K//LtA711CK ■""• 


\/+ 





CIRCUIT SCHEMATIC 
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LINEAR INTEGRATED CIRCUITS ■ mA711 



i 1 TRICAL CHARACTERISTICS (Note 1) 
(Standard Conditions: T^ = +25°C, V"*" = 12.0V, V" = -6.0V unless otherwise specified) 



PARAMETERS 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


JUA711 


711C 


MA711 


711C 


jLtA711 


711C 


Input Offset Voltage 


V„,, = +1.4V,Rs<200aV,^ 


= 






1.0 


1.0 


3.5 


5.0 


mV 




Voy^ = +1.4V,Rs<200n 








1.0 


1.0 


5.0 


7.5 


mV 


input Offset Current 


Vout = +1-4V 








0.5 


0.5 


10.0 


15.0 


(JA 


Input Bias Current 










25 


25 


75 


100 


JUA 


Voltage Gain 






750 


700 


1500 


1500 








Response Time 




Note 2 






40 


40 






ns 


Strobe Release Time 










12 


12 






ns 


Input Common Mode Voltage Range 


V- = -7.0V 




±5.0 


±5.0 










V 


Differential Input Voltage Range 






±5.0 


±5.0 










V 


Output Resistance 










200 


200 






n 


Positive Output Level 


Vin^lOmV 








4.5 


4.5 


5.0 


5.0 


V 


Loaded Positive Output Level 


V|n>10mV, lo = 5mA 




2.5 


2.5 


3.5 


3.5 








Negative Output Level 


Vir,>10mV 




-1.0 


-1.0 


-0.5 


-0.5 








V 


Strobed Output Level 


Vstrobe<0-3V 




-1.0 


-1.0 












V 


Output Sink Current 


Vin>10mV,V„,t>0 




0.5 


0.5 


0.8 


0.8 






mA 


Strobe Current 


Vstrobe = 100'^V 








1.2 


1.2 


2.5 


2.5 


mA 


Positive Supply Current 


Vout<0 








8.6 


8.6 






mA 


Negative Supply Current 










3.9 


3.9 






mA 


Power Consumption 










130 


130 


200 


200 


mW 


The following specifications app 


ly over the temperature ranges of: 


-55°C<Ta< 


4-125°Cforthe/.(A711 










0°C<T^<+75°Cfor 


the JL/A71 


10 






Input Offset Voltage 


Rs<200n,V^^ = 0, 
Rs<200n 


Notes 










4.5 
6.0 


6.0 
10.0 


mV 
mV 


Input Offset Current 




Notes 










20 


25 


IJA 


Input Bias Current 














150 


150 


M 


Temperature Coefficient of Input 










5.0 


5.0 






MV/°C 


Offset Voltage 




















Voltage Gain 






500 


500 













Recommended Operating Supply Voltages: V*" = 12V, V" = -6V 

NOTES: 

1. All voltages are referenced to pin 1. 

2. The response time specified is for a lOOmV input step, with a 
5mV overdrive. 

3. The Input Offset Voltage and Input Offset Current are specified 
for a logic threshold voltage of: 1.8V at 0°C. 

JUA711 ^711C 

1.8VatO°C 1.5VatO°C 

1 .4V at +25°C 1 .4V at +25°C 

1.0Vat+125°C 1.2Vat+75°C 

4. Rating applies for temperatures up to: JUA711 — +125°C 

JUA711C -+75°C 
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SignDtiES 



J^l 



ItECISION VOLTAGE REGULATOR 



aitSCRIPTION 

The JLIA723 is a Monolithic Precision Voltage Regulator 
capable of operation in positive or negative supplies as 
a series, shunt, switching or floating regulator. The (xM2Z 
contains a temperature compensated reference amplifier, 
error amplifier, series pass transistor, and current limiter, 
with access to remote shutdown. 



HtATURES 

• POSITIVE OR NEGATIVE SUPPLY OPERATION 

• SERIES, SHUNT, SWITCHING OR FLOATING 
OPERATION 

« .01% LINE AND LOAD REGULATION 

• OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 
VOLTS 

« OUTPUT CURRENT TO 150mA WITHOUT EX- 
TERNAL PASS TRANSISTOR 

it JIVALENT CIRCUIT 




LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATION 



IIA723 





A PACKAGE 1 








(Top 


View) 

1. NC 


'C 


• 




1 1* 








2. 


Current Limit 


^E 






D" 


3. 
4. 


Current Sense 
Inverting Input 


^C 






J « 


5. 


Noninverting Input 


*C 






D" 


6. 
7. 


Vref 
V- 


"C 






Dio 


8. 


NC 


-C 






D «• 


9. 
10. 


Vout 


^C 






3 


11. 
12. 
13. 


V + 

Frequency Compensation 










14 


NC 


ORDER PART 


NOS. iUA723A/JUA723CA 




L PACKAGE 






1. 


Current Sense 




^. 


2. 


Inverting Input 


/^ 


o\ 


3. 


Noninverting Input 


9 \ 


4. 


Vref 


l0 2 


8 0\ 


5. 


V- 


Vo* 

\ 4 


to] 

6 / 


6. 
7. 


Vout 
Vc 


\? A 


o/ 


8. 


v+ 


v^ o 




9. 


Frequency Compensation 






10. 


Current Limit 


ORDER PART NOS. ;UA723L/JUA723CL 



ABSOLUTE MAXIMUM RATINGS 

/iA723 



A(A723C 



Pulse Voltage from 






V+ to V- (50ms) 


50V 




Continuous Voltage from V*" 


to V- 40V 


40V 


Input-Output Voltage 






Differential 


40V 


40V 


Maximum Output Current 


150mA 


150mA 


Current from Vpgp 


15mA 




Current from Vz 




25mA 


Internal Power 






Dissipation (Note 1) 


800mW 


800mW 


Operating Temperature 






Range -55to+125°C 


to 70° C 


Storage Temperature 






Range -65° C to +150°C 


-65°Cto+150°C 


Lead Temperature 


300°C 


300°C 
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LINEAR INTEGRATED CIRCUITS ■ mA723/72X 



. 5 F;/vi fJiCAL CHARACTERiS 


TICS (Ta = 25°C 


unless otherwise specified - 


Note 1 ) 


PARAMETER (See definitions) 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


iUA723C I 


Line Regulation (Note 2) 




0.01 


0.1 


%Vout 


Vin = 12VtoVin = 15V 






0.1 


0.5 


% Vout 


Vin = 12VtoVin = 40V 


Load Regulation (Note 2) 




0.03 


0.2 


%Vout 


Il= 1mA to II = 50mA 


Ripple Rejection 




74 




dB 


f = 50Hzto10kHz,CREF=0 






86 




dB 


f = 50 Hz to 10 kHz, Cref = 5mF 


Short Circuit Current Limit 




65 




mA 


Rsc= ion, Vout = 


Reference Voltage 


6.80 


7.15 


7.50 


V 




Output Noise Voltage 




20 




mV rms 


BW = 100 Hz to 10 kHz, Cref = 




« 


2.5 




mV rms 


BW = 100 Hz to 10 kHz, Cref = 5mF 


Long Term Stability 




0.1 


0.1 


%/1000hrs. 




Standby Current Drain 




2.3 


4.0 


mA 


Il = 0, V|n = 30V 


Input Voltage Range 


9.5 




40 


V 




Output Voltage Range 


2.0 




37 


V 




Input-Output Voltage Differential 


3.0 




38 


V 




The Following Specifications Apply 












Over the Operating Temperature Ranges 












Line Regulation 






0.3 


%Vou, 




Load Regulation 






0.6 


%Vout 




Average Temperature Coefficient 










Vin=12VtoVin = 15V 


of Output Voltage 




0.003 


0.015 


%/°C 


l|_ = 1mA to II = 50mA 




JUA723 


Line Regulation (Note 2) 




0.01 


0.1 


%Vout 


Vin = 12VtoVin = 15V 






0.02 


0.2 


%Vout 


Vin=12VtoVin-40V 


Load Regulation (Note 2) 




0.03 


0.15 


%Vout 


II = 1mA to II =50mA 


Ripple Rejection 




74 




dB 


f = 50 Hz to 10 kHz, Cref = 






86 




dB 


f = 50 Hz to 10 kHz, Cref = 5mF 


Short Circuit Current Limit 




65 




mA 


RSC = ion, Vout = 


Reference Voltage 


6.95 


7.15 


7.35 


V 




Output Noise Voltage 




20 




mV rms 


BW= 100 Hz to 10 kHz, Cref =0 






2.5 




mV rms 


BW = 100 Hz to 10 kHz, Cref = 5mF 


Long Term Stability 




0.1 




%/1000hrs 




Standby Current Drain 




2.3 


3.5 


mA 


lL = 0,Vin = 30V 


Input Voltage Range 


9.5 




40 


V 




Output Voltage Range 


2.0 




37 


V 




Input-Output Voltage Differential 


3.0 




38 


V 




The Following Specifications Apply 












Over the Operating Temperature Ranges 












Line Regulation 






0.3 


%Vout 




Load Regulation 






0.6 


%Vout 




Average Temperature Coefficjent 










V|n=12VtoVin = 15V 


of Output Voltage 




0.002 


0.015 


%/°C 


II = 1mA to II = 50mA 



Unless otherwise specified, T^ - 25°C, Vjn = V+ - V^ - 12V, 
V- = OV, Vout= 5V, Il= 1mA, Rjc = 0, C■^ = lOOpF, Cref » 
and divider impedance as seen by error amplifier < 10kn when 
connected as shown in Figure 3. 



2. The load and line regulation specifications are for constant 
junction temperature. Temperature drift effects must be taken 
into account separately when the unit is operating under 
conditions of high dissipation. 
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LINEAR INTEGRATED CIRCUITS ■ iuA723/723C 



PJCAL CHARACTERISTIC CURVES 



STANDBY CURRENT DRAIN 

AS A FUNCTION OF 

INPUT VOLTAGE 



MAXIMUM LOAD CURRENT 

AS A FUNCTION OF 

INPUT-OUTPUT VOLTAGE 

DIFFERENTIAL 



LOAD REGULATION 

CHARACTERISTICS WITH 

CURRENT LIMITING 



















»o„. 


V.., 




















































1 




'«• 


f^ 
























^ 














t 


3 






< 


<k 


S 








i 


1 






^ 


X" 


^^ 


^ 


















^ 


^ 






^ 


^;:: 


irfc 






























































' 

















\1J 


Ti 


i\ 


r-§^-2^;ia- — 


X ^^-^ 


\-iS^S=: 















-^'r-'-'"' 1 


^ 




















s 


^ 
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V 
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V 
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T*'rt 
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/ 
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OOTItiT CURRENT - 



CURRENT LIMITING 

CHARACTERISTICS AS A 

FUNCTION OF JUNCTION 

TEMPERATURE 



MAXIMUM LOAD CURRENT 

AS A FUNCTION OF 

INPUT-OUTPUT VOLTAGE 

DIFFERENTIAL 



LOAD REGULATION 

CHARACTERISTICS WITHOUT 

CURRENT LIMITING 



3 „ 





s 






















s^ 


V, 
















^ 


:^ 
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^ 


s, 
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^\ 
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JUNCTION TEMPERATURE - 



LOAD TRANSIENT RESPONSE 



LINE REGULATION AS A 

FUNCTION OF INPUT-OUTPUT 

VOLTAGE DIFFERENTIAL 



OUTPUT IMPEDANCE AS A 
FUNCTION OF FREQUENCY 
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ff 
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LINEAR INTEGRATED CIRCUITS ■ mA723/723C 



TYPICAL CHARACTERISTIC CURVES (Cont'd.) 



LINE TRANSIENT RESPONSE 



I 



LOAD REGULATION AS A 

FUNCTION OF INPUT-OUTPUT 

VOLTAGE DIFFERENTIAL 
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CURRENT LIMITING 
CHARACTERISTICS 
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OUTPUT CURRENT - 



lASIC uA723 REGULATOR APPLICATIONS 



REMOTE SHUTDOWN REGULATOR WITH 
CURRENT LIMITING (Vout = 2 to 7 Volts) 
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r^l 
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WSr- 
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nEGULATCD 



Vout= V 



REF " 



R2 



Rl + R2 



FIGURE 1 



HIGH VOLTAGE REGULATOR 
(Vout = 7 to 37 Volts) 



i.. 



-wv- 



REGULATED 



L "2 J 



Ri R 



Ro - ] i. for minimum temperature drift 

"* R, + R2 

R3 may be eliminated for minimum component count 



FIGURE 2 



LINEAR INTEGRATED CIRCUITS ■ mA723/723C 



8ASIC MA723 REGULATOR APPLICATIONS (Cont'd. 



LOW VOLTAGE REGULATOR 
(Vout = 2 to 7 Volts) 



r 



;i 



Vout- pf 



*— ^AA( — t ^ 



t— VA — ' 



T^ 



REGULATED 



'1 + "2j 



Ri Ro 

Ro = ' =— for minimum temperature drift 

R2 + R2 



FIGURES 



NEGATIVE VOLTAGE REGULATOR 



X" 



12 



fl 



vref Vout 



H , , h^ N.I. 









^ '^ "^ '"* "^ 



T 



Vout=[— 7-X— ^ 



R3 = R4 



FIGURE 4 



FOLDBACK CURRENT LIMITING REGULATOR 
<Vout = 2 to 7 Volts) 



Vref Vout 



^ REGULATED 



compI 

_Lci 

1 I"' i 









RSC - 3«2 

R3 - 600 n 










4 - 3.6 KSi 
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OUTPUT CURRENT IN mA 



Vout R3 VsENSE ("3 + R4) 



Rsc R4 



Vref X 



Rsc R4 



'OUT 'SC 



R2 



R3 ^sense('knee'^shortcct) 

Vc 



^sc 



'SENSE- - 

'sc 



"3 
1+R 
"4 



'short ckt' 



VsENSE ^^ "3 ^"4 
R«r "4 



FIGURES 
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signatics 



iNTlAL V!DE8 AMPLIFIER 



LINEAR INTEGRATED CIRCUITS 




The 733 is a monolithic differential input, differential 
output, wideband video amplifier. It offers fixed gains 
of 10,100 or 400 without external components, and ad- 
justable gains from 10 to 400 by the use of an external 
resistor. No external frequency compensation components 
are required for any gain option. Gain stability, wide band- 
width and low phase distortion are obtained through use 
of the classic series-shunt feedback from the emitter fol- 
lower outputs to the inputs of the second stage. The 
emitter follower outputs provide low output impedance, 
and enable the device to drive capacitive loads. The 733 
is intended for use as a high performance video and pulse 
amplifier in communications, magnetic memories, display 
and video recorder systems. 

I-- MATURES 

• 120 MHz BANDWIDTH 

• 250kmNPUT RESISTANCE 

• SELECTABLE GAINS OF 10,100 and 400 

• NO FREQUENCY COMPENSATION REQUIRED 

\3 iOI UTE MAXIMUM RATINGS 

Differential Input Voltage ±5V 

Common Mode Input Voltage ±6V 

Vcc ±8V 



Output Current 
Junction Temperature 
Storage Temperature Range 
Operation Temperature Range 



iuA733C 
MA733 



10mA 

+150°C 

-65°eto+150°C 



C to +75 C 
-55°C to +75°C 



^JNCONFI 


GU RATIONS 






A & 1 PACKAGE 








1. Input 2 


c 








-1,4 2. NC 

— 1 3. G^_ Gain Select 








c 








His 4. G^ 3 Gain Select 
5. V" 


c 








-112 ^- '^^ 

— 1 7. Output 2 


c 


\ 


^/ 


1 8. Output 1 

_J11 9. NC 






V 




10. V^ 


c 








1,0 11- G^^ Gain Select 


c 








12. Gj^ Gain Select 

1^ 13. NC 

14. Input 1 


^L 








"Is ORDER PART NOS. 
— ' /IA733A/ jUA733i / 
7IA733CA/ yilA733CI 












..^^^^ K PACKAGE 


9C% 


^"N. 1. Input 1 
8° \ 2. Input 2 


1 °i 1 






L' 


>'o 


1 4. G.|Q Gain Select 




2 ^ 


5«°> 


' 5. V" 


\^c 


O / 6. Output 2 




__„^<^ 7. Output 1 


NOTE: P 


n 5 connected to case. 8. V 


ORDER PART NOS. ®- °1A °«'" Select 


jUA733K/yLtA733CK 10. Gj^ Gain Select 



Thermal Resistance (Sj-a- Junction 

to Ambient for each package): 

A Package 

I Package 

K Package 
Power Dissipation 



0.16°C/mW 

0.10°C/mW 

0.145°C/mW 

500mW 



;fBCU!T SCHEMATIC 




<^ 



V , -r^ 
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LINEAR INTEGRATED CIRCUITS ■ mA733//xA733C 



. LiCTRiCAL CHARACTERISTICS Standard Conditions 


T^ = +25°C, Vg = 


= ±V, VcM = un 


less Otherwise specified) 


PARAMETERS 


TEST CONDITIONS 


;UA733C 


/JA733 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


Differential Voltage Gain 




















Gain 1 




Notel 


250 


400 


600 


300 


400 


500 




Gain 2 
Gain 3 


R. = 2kU V„„ = 3V„ „ 
1 out p-p 


Note 2 
Note 3 


80 
8.0 


100 
10 


120 
12 


90 
9.0 


100 
10 


110 
11 




Bandwidth 




















Gain 1 




Note 1 




40 






40 




MHz 


Gain 2 




Note 2 




90 






90 




MHz 


Gain 3 




Note 3 




120 






120 




MHz 


Rise Time 




















Gain 1 




Note 1 




10.5 






10.5 




ns 


Gain 2 
Gain 3 


V = IV 
"out p-p 


Note 2 
Note 3 




4.5 
2.5 


12 




4.5 
2.5 


10 


ns 
ns 


Propagation Delay 




















Gain 1 




Note 1 




7.5 






7.5 




ns 


Gain 2 
Gain 3 


V = IV 
out p-p 


Note 2 
Note 3 




6.0 
3.6 


10 




6.0 
3.6 


10 


ns 
ns 


Input Resistance 




















Gain 1 




Note 1 




4.0 






4.0 




kn 


Gain 2 




Note 2 


10 


30 




20 


30 




kfi 


Gain 3 




Note 3 




250 






250 




kfi 


Input Capacitance 


Gain 2 


Note 2 




2.0 






2.0 




PF 


Input Offset Current 








0.4 


5.0 




0.4 


3.0 


IJA 


Input Bias Current 








9.0 


30 




9.0 


20 


HA 


Input Noise Voltage 


BW=1 kHz to 10 MHz 






12 






12 




MVrms 


Input Voltage Range 






±1.0 






±1.0 






V 


Common Mode 




















Rejection Ratio 




















Gain 2 


Vcivi = ±1V,f <100kHz 




60 


86 




60 


86 




dB 


Gain 2 


Vc^^ = ±1V, F = 5MHz 






60 






60 




dB 


Supply Voltage 




















Rejection Ratio 




















Gain 2 


AVg = ±0.5V 




50 


70 




50 


70 




dB 


Output Offset Voltage 




















Gain 1 


Rl = «. 


Notel 




0.6 


1.5 




0.6 


1.5 


V 


Gain 2 and 3 




Notes 2,3 




0.35 


1.5 




0.35 


1.0 


V 


Output Common Mode 


R. «oo 




2.4 


2.9 


3.4 


2.4 


2.9 


3.4 


V 


Voltage 




















Output Voltage Swing 


RL = 2k 




3.0 


4.0 




3.0 


4.0 






Output Sink Current 






2.5 


3.6 




2.5 


3.6 




mA 


Output Resistance 








20 






20 




n 


Power Supply Current 


Rl = oo 






18 


24 




18 


24 


mA. 



Recommended Operating Supply Voltages (Vg = ±6.0V) 



NOTES 

1. Gain select pins G^^ and G^g connected together. 

2. Gain select pins Gj^ and Gjg connected together. 

3. All gain select pins open. 
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1;S i CIRCUITS (Ta = 25°C unless otherwise specif ied) 




CAL CHARACTERISTIC CURVES 



PHASE SHIFT AS A 
FUIMCTION OF FREQUENCY 



PHASE SHIFT AS A 
FUNCTION OF FREQUENCY 



VOLTAGE GAIN ASA 
FUNCTIOril OF FREQUENCY 
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OUTPUT VOLTAGE SWING 
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PICAL CHARACTERISTIC CURVES (Cont'd.) 



DIFFERENTIAL 

OVERDRIVE 
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TYPICAL CHARACTERISTIC CURVES (Cont'd.) 



SUPPLY CURRENT 

AS A FUNCTION 
OF TEMPERATURE 
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SinnntiES ^^t input operational amplifier 



DESCRIPTION 

The /xA740 is a special purpose high performance oper- 
ational amplifier utilizing a FET input stage for high input 
impedance and low input current. 

The device features internal compensation, standard pinout, 
wide differential and common mode input voltage range, 
high slew rate and high output drive capability. 

FEATURES 

• 0.1 nA INPUT BIAS CURRENT 

• INPUT AND OUTPUT PROTECTION 

• OFFSET NULL CAPABILITY 

• INTERNALLY COMPENSATED 

• eV/pisec SLEW RATE 

• STANDARD PINOUT 

• NO LATCH UP 

ABSOLUTE MAXIMUM RATING 



Supply Voltage 


±22V 


Differential Input Voltage Range 


+30V 


Common Mode Input Voltage Range 


±Vs 


Power Dissipation (Note 1) 


500mW 


Operating Temperature Range 


0°C to +70° C 


Storage Temperature Range 


-65°Cto+150°C 


Lead Temperature (Solder, 60 sec) 


300° C 


Output short Circuit Duration (Note 2) 


Indefinite 



1. Rating applies for case temperatures to +25 V; derate linearly at 
6.5mW/ C for ambient temperatures above 75° C. 

2. Short circuit may be to ground or eithier supply. Rating applies 
to +125°C case temperature or +75°C ambient temperature. 

EQUIVALENT CIRCUIT 




LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATION (Top View) 



PA740 



T PACKAGE 




1. Offset Null 

2. Inverting Input 

3. Non-inverting Input 

4. V~ 

5. Offset Null 

6. Output 

7. V+ 

8. NC 



ORDER PART NOS. jUA740T//iA740CT 



TEST CIRCUITS 



OFFSET NULL CIRCUIT 




VOLTAGE FOLLOWER CIRCUIT 
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LECTRICAL CHARACTERISTICS (Vs = ±15 V, Tq = 25°C unless otherwise specified) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


Rs< 100 kn 




30 




mV 


Input Offset Current 






60 




pA 


Input Current (either input) 






0.1 


2.0 


nA 


Input Resistance 






1,000,000 




Mil 


Large Signal Voltage Gain 


RL>2kn,Vo^t = ±10V 




1,000,000 






Output Resistance 






75 




n 


Output Short-Circuit Current 






20 




mA 


Supply Current 






4.2 


3.0 


mA 


Power Consumption 






126 


240 


mW 


Slew Rate 






6.0 




V/ms 


Unity Gain Bandwidth 






1.0 




MHz 


Transient Response (Unity Gain) 


Cl < 100 pF, Rl = 2 kn, Vj^ = 100 mV 










Risetime 






300 




ns 


Overshoot 






10 




% 


The following specifications apply 












for 0°C < T^ < +70° C 












Input Voltage Range 






±12 




V 


Common Mode Rejection Ratio 






80 




db 


Supply Voltage Rejection Ratio 






70 




mV/v 


Large Signal Voltage Gain 






500,000 






Output Voltage Swing 


Rl> 10 kn 


±12 


±14 




V 




Rl> 2 kn 


±10 


±13 




V 


Input Offset Voltage 






30 




mV 


Input Offset Current 






60 




pA 


Input Current (either input) 






1.1 


10 


nA 



TYPICAL CHARACTERISTIC CURVES 



OPEN LOOP VOLTAGE GAIN AS A 
FUNCTION OF FREQUENCY 


OPEN LOOP PHASE RESPONSE AS 
A FUNCTION OF FREQUENCY 
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OPERATIONAL AMPLIFIER 



The juA741 is a high performance operational amplifier with 
high open loop gain, internal compensation, high common 
mode range and exceptional temperature stability. The 
JUA741 is short-circuit protected and allows for nulling of 
offset voltage. 

■"■EATURES 

• INTERNAL FREQUENCY COMPENSATION 
© SHORT CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

« EXCELLENT TEMPERATURE STABILITY 

• HIGH INPUT VOLTAGE RANGE 

• NO LATCH-UP 

:!:JOLUTt- MAXIMUM RATINGS 





MA741C 


MA741 


Supply Voltage' 


±18V 


±22V 


Internal Power 






Dissipation (Note 1) 


500mW 


500mW 


Differential Input Voltage 


+30V 


±30V 


Input Voltage (Note 2) 


±15V 


±15V 


Voltage between Offset 






Null and V" 


±0.5V 


±0.5V 



Operating Temperature 

Range 0°Cto+70°C -55°C to +125°C 

Storage Temperature 

Range -65°C to +150°C -65°C to +150°C 



Lead Temperature 
(Solder, 60 sec) 
Output Short Circuit 
Duration (Note 3) 



300°C 
Indefinite 



300°C 
Indefinite 



Notes 

1 



Rating applies for case temperatures to 125 C; derate linearly at 
6.5mW/ C for ambient temperatures above +75C. 

2. For supply voltages less than ±1 5V, the absolute maximum input 
voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to 
+125°C case temperature or +75°C ambient temperature. 

■ MUALENT CIRCUIT 



LINEAR INTEGRAe CIRCUITS 



IIA741 



PIN CONFIGURATIONS 



A PACKAGE 






[Top View) 


c 




_, 1. NC 
H" 2. NC 


c 




— ■ 3. Offset Null 
— ' ' 4. Inv. Input 


3C 




— 1^^ 5. Non-lnv. Input 
— ' 6. V- 


'C 


, ;^ 


-|„ 7. NC 
— ' 8. NC 




J"^ L 


;;],o 9. off«*t Null 

10. Output 

^ 9 11. V + 

12. NC 

U « 13. NC 

14. NC 




ORDER 


PART NO. /IA741CA 


T PACKAGE 


^^ Q "---v. 1. Offset Null 


/^ 8 ^v 2. Inverting Input 


/ ' ' \ 3. Non-1 nverting Input 


/, 'V I .\ 4. V~ 


1*^ pX^* '°*J 5. Offset Null 


\ ^ 6 / ®' OutP"'' 


\°-' 4 o/ 7. V*" 


\._o_^ 8. NC 


ORDER PART NOS.')LtA741T//iA741CT 




V PACKAGE 


^C 




Zl° 1. Offset Null 


^c 


"1 ^N.. 


2. Inv. Input 
— 1 3. Non-lnv. Input 


3C 


p4>-^ 


n. 4. V- 

— ' 5. Offset Null 


'C 




— 15 6. Output 
-' 7. V"^ 






8. NC 


ORDER PART NO. JUA741CV | 



NON-INVERTING 
INPUT 




_l INVERT, I _ 



K" J In 



?39l 



OFFSET NULL < 



Rl ^ R 
1kfi< 51 



50ka< f iko < Bkn 
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i fcCI KICAL CHARACTERISTICS (Vg = 


±15V,Ta = 


25°C unless otherwise specified) 




PARAMETER 


MIN. 


TYP. 1 MAX. 


UNITS 


TEST CONDITIONS 


1 


/JA741C 1 


Input Offset Voltage 




2.0 


6.0 


mV 


Rg<10kn 




Input Offset Current 




20 


200 


nA 






Input Bias Current 




80 


500 


nA 






Input Resistance 


0.3 


2.0 




MO, 






Input Capacitance 




1.4 




PF 






Offset Voltage Adjustment Range 




+15 




mV 






Input Voltage Range 


±12 


±13 




V 






Common Mode Rejection Ratio 


70 


90 




dB 


Rg< lOkJi 




Supply Voltage Rejection Ratio 




10 


150 


mv/v 


Rs< lOkn 




Large-Signal Voltage Gain 


20,000 


200,000 






Rl> 2kn,Vout = ±''0V 




Output Voltage Swing 


+12 


±14 




V 


Rl> lOkn 






+10 


±13 




V 


Rl> 2kn 




Output Resistance 




75 




42 






Output Short-Circuit Current 




25 




mA 






Supply Current 




1.4 


2.8 


mA 






Power Consumption 




50 


85 


mW 






Transient Response (unity gain) 










Vj„ = 20mV, Rl = 2kn, Cl < 


lOOpF 


Risetime 




0.3 




MS 






Overshoot 




5.0 




% 






Slew Rate 




0.5 




V/ms 


R|_>2kn 




The following specifications apply 














forO°C<T/i^< +70° C 














Input Offset Voltage 






7.5 


mV 






Input Offset Current 






300 


nA 






Input Bias Current 






800 


nA 






Large-Signal Voltage Gain 


15,000 








RL>2kn,Vo^jt = ±10V 




Output Voltage Swing 


+10 


±13 




V 


RL>2kn 




/XA741 1 


Input Offset Voltage 




1.0 


5.0 


mV 


Rg< lOkn 




Input Offset Current 




10 


200 


nA 






Input Bias Current 




80 


500 


nA 






Input Resistance 


0.3 


2.0 




Mn 






Input Capacitance 




1.4 




pF 






Offset Voltage Adjustment Range 




±15 




mV 






Large-Signal Voltage Gain 


50,000 


200,000 






RL>2kn,Vo^jt = ±10V 




Output Resistance 




75 




n 






Output Short Circuit Current 




25 




mA 






Supply Current 




1.4 


2.8 


mA 






Power Consumption 




50 


85 


mW 






Transient Response (unity gain) 










Vjn = 20m V, Rl = 2kn, Cl < 


lOOpF 


Risetime 




0.3 




MS 






Overshoot 




5.0 




% 






Slew Rate 




0.5 




V/ms 


RL>2kn 




The following specifications apply 














for-55°C<TA<+125°C 














Input Offset Voltage 




1.0 


6.0 


mV 


Rc< lOkn 




Input Offset Current 




7.0 


200 


nA 


Ta =-H25°C 








20 


500 


nA 


Ta = -55°C 




Input Bias Current 




0.03 


0.5 


mA 


Ta = +125°C 








0.3 


1.5 


mA 


T^ = -55°C 




Input Voltage Range 


+12 


±13 




V 






Common Mode Rejection Ratio 


70 


90 




dB 


Rs< 10ki2 




Supply Voltage Refection Ratio 




10 


150 


mV/V 


Rs< lOkn 




Large-Signal Voltage Gain 


25,000 








RL>2kn,Voyt = ±10V 




Output Voltage Swing 


±12 


±14 




V 


Rl > lokn 






±10 


±13 




V 


RL>2kn 




Supply Current 




1.5 


2.5 


mA 


Ta = +125°C 








2.0 


3.3 


mA 


Ta = -55°C 




Power Consumption 




45 


75 


mW 


Tys^ = +125°C 








45 


100 


mW 


Ty^ = -55°C 
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TICAL CHARACTERISTIC CURVES 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT BIAS CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE ±V 



INPUT RESISTANCE 

AS A FUNCTION OF 
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/FICAL CHAHACTERiSTiC CURVES (Cont'd.) 



OUTPUT SHORT-CIRCUIT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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m OPERATIONAL AMPLIFIER 



LINEAR INTEGRATED CIRCUITS 



UA747 



JtSCRiPTION 

The MA747 is a pair of high performance monolithic opera- 
tional amplifiers constructed on a single silicon chip. They 
are intended for a wide range of analog applications where 
board space or weight are important. High common mode 
voltage range and absence of "latch-up" make the mA747 
ideal for use as a voltage follower. The high gain and wide 
range of operating voltage provides superior performance 
in integrator, summing amplifier, and general feedback 
applications. The juA747 is short-circuit protected and re- 
quires no external components for frequency compensation. 
The internal 6 db/octave roll-off insures stability in closed 
loop applications. For single amplifier performance, see 
/LIA741 data sheet. 

I EATURES 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT-CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL 

• VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage juA747 

iuA747C 
Internal Power Dissipation (Note 1) 



Metal Can 
DIP 



Differential Input Voltage 

Input Voltage (Note 2) 

Voltage between Offset Null and V~ 

Storage Temperature Range 

Operating Temperature Range juA747 

JUA747C 
Lead Temperature (Soldering 60 seconds) 
Output Short Circuit Duration (Note 3) 



-t-22V 

+18V 

500 mW 

670 mW 

+30V 

-1-1 5V 

^-0.5V 

-65°C to -1-1 55°C 

-55°Cto-l-125°C 

0°C to -i-70°C 

300°C 

Indefinite 



A PACKAGE 


(Top View) 




- 






1. Inv Input A 
[I]" 2. Non-inv Input A 

3. Offset Null A 
Z\ " 4. V" 


■c 






L^J^ 


5. Offset Null B 
^" 6. Non-inv Input B 


'C 




. 7. Inv Input B 

— 1" 8. Offset Null B 


c 


r'^^ 


— 1 9. V+ B 

10 

— ' 10. Output B 


»c 






— 1 J 11. No Connect 
— ' 12. Output A 






c 






— Ij 13. V+A 

— ^ 14. Offset Null A 




ORDER PART NOS. 


MA747A 


MA747CA 


K PACKAGE 


1 — 1 1. Output A 


y^ro^X ^- ^'^ 


XO 10 ox 3. Inverting Input A 


/q a o\ ^' Non-'nverting Input A 
1 ^ 1 ^" ^ 


yo* '' oj 6- Non-inverting Input B 


\ ^ B ^r\ J ^" '"vsrting Input B 
\0 Q O/ 8. V*B 


^**" ^^ 9. Output B 


10. NC 


ORDER PART NOS. 


MA747K 


MA747CK 



fUnVALENT CIRCUIT {Each Side) 



O INVERTING INPUT 




rlF^ 



hn K° 



<°» 



4.5li!i 

— Ko,8°ir:^ 





,;R9 
>251 



O OFFSET NULL 
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GHahaCTERISTSCS (Vg = ±15 V, T^ = 25°C unless otherwise specified) 



PARAMETERS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Rg <10kn 




1.0 




mV 


;iA747 






5.0 




mV 


MA747C 






6.0 




mV 


Input Offset Current 






20 


200 


nA 


Input Bias Current 






80 


500 


nA 


Input Resistance 




0.3 


2.0 




Mn 


Input Capacitance 






1.4 




PF 


Offset Voltage Adjustment Range 






+15 




mV 


Large-Signal Voltage Gain 


RL>2Kn,V^^, = ±10V 




200,000 






/[IA747 




50,000 








MA747C 




25,000 








Output Resistance 






75 




n 


Output Short-Circuit Current 






25 




mA 


Supply Current 






1.7 


2.8 


mA 


Power Consumption 






50 


85 


mW 


Transient Response (unity gain) 


Vin = 20mV,RL = 
2kn, Cl<100pF 










Risetime 






0.3 




MS 


Overshoot 






5.0 




% 


Slew Rate 


R^^ 2kn 




0.5 




V//LIS 


Channel Separation 






120 




dS 




/iA747 










The following specifications apply for -55 C < T . < 


+125°C 










Input Offset Voltage 


Rg < lOkn 




1.0 


6.0 


mV 


Input Offset Current 


T^ = +125°C 




7.0 


200 


nA 




T^ = -55°C 




85 


500 


nA 


Input Bias Current 


T^ = +125°C 




0.03 


0.5 


MA 




T^ = -55°C 




0.3 


1.5 


MA 


Input Voltage Range 




±12 


±13 




V 


Common Mode Rejection Ratio 


Rg < lOkn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rg <10kn 




30 


150 


MV/V 


Large-Signal Voltage Gain 


RL2 2kn.V„^^ = ±10V 


25,000 








Output Voltage Swing 


R^_ >iokn 


+12 


±14 




V 




R|_ >2kn 


+10 


+13 




V 


Supply Current 


T^--H25°C 




1.5 


2.5 


mA 




T^ = -55°C 




2.0 


3.3 


mA 


Power Consumption 


T^ = +125°C 




45 


75 


mW 




T^-55°C 




60 


100 


mW 




MA747C 










The following specifications apply for 0°C < T . < + 


70°C 










Input Offset Voltage 


Rg <10kn 




1.0 


7.5 


mV 


Input Offset Current 






7.0 


300 


nA 


Input Bias Current 






0.03 


0.8 


MA 


Input Voltage Range 




+12 


+13 




V 


Common Mode Rejection Ratio 


Rg <10kn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rg <10kn 




30 


150 


MV/V 


Large-Signal Voltage Gain 


RL2 2kn,v^^, = ±iov 


15,000 








Output Voltage Swing 


R^ 210kn 


+12 


+14 




V 




R^ 52kn 


±10 


±13 




V 


Supply Current 






2.0 


3.3 


mA 


Power Consumption 






60 


100 


mW 



NOTES: 

1. Rating applied to ambient tennperatures up to 70 C ambient derate linearly at 6.3 mW/ C for the Metal Can and 8.3 mW/ C for 
the Ceramic DIP package. 

2. For supply voltages less than +15V, the absolute maximum input voltage Is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Military rating applies to +125 C case temperature or +60 C ambient temperature 
for each side. 

6-120 



LINEAR INTEGRATED CIRCUITS ■ mA747 



PiCAL CHARACTERISTIC CURVES 



OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY 
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^A747 



14 1.6 2.0 

TIME-^S 



OPEN LOOP PHASE RESPONSE 

AS A FUNCTION OF 

FREQUENCY 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY 
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(iA747 



SUPPLY VOLTAGE - ±V 



SUPPLY VOLTAGE - +V 



VOLTAGE FOLLOWER 
LARGE-SIGNAL PULSE RESPONSE 



FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF 
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LINEAR INTEGRATED CIRCUITS ■ mA747 



rypiCAL OHARACTERiSTIC CURVES (Cont'd.) 



FREQUENCY CHARACTERISTICS 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE - ±V 



INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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I fPICAL CHARACTERISTIC CURVES (Cont'd.) 



ABSOLUTE MAXIMUM POWER 

DISSIPATION AS A FUNCTION 

AMBIENT TEMPERATURE 
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AS A FUNCTION OF 
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FREQUENCY - Hz 



TRANSIENT RESPONSE 

Test CIRCUIT 




FREQUENCY - Hz 



VOLTAGE OFFSET 
NULL CIRCUIT 
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AMPLIFIER 



LINEAR INTEGRAND CIRCUITS 



IIA748 



IONS 



The mA748 is a High Performance Operational Amplifier 
featuring high gain, short circuit immunity, offset voltage 
null capability, simplified compensation and excellent tem- 
perature stability. 

:VVIURES 

• SHORT CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL 
VOLTAGE RANGES 



• LOW POWER CONSUMPTION 




• NO LATCH UP 




■: :;::;JH UTF tyiAXimii&A RATI^ 


az. 


Supply Voltage 




)UA748 


±22V 


MA748C 


±18V 


Internal Power Dissipation 




(Note!) 


500mW 


Differential Input Voltage 


+30V 


Input Voltage (Note 2) 


±15V 


Storage Temperature 




Range 


-65°Cto+150°C 


Operating Temperature Range 




JUA748 


-55°Cto+125°C 


MA748C 


0°C to +70°C 


Lead Temperature 


300°C 


Output Short Circuit Duration 




(Note 3) 


Indefinite 



i/Ai. 







ORDER PART NOS. 
)UA748A//IA748CA 



A PACKAGE 

(Top View) 

1. NC 

2. NC 

3. Freq. Comp. A/Offcet Null 

4. Inverting Input 

5. Nonlnverting Input 

6. V- 

7. NC 

8. NC 

9. Offset Null 

1 0. Output 

11. V+ 

12. Freq. Comp. B 

13. NC 

14. NC 




T PACKAGE 



ORDER PART NOS. 
jUA748T/;uA748CT 



1. Freq. Comp A/Offset Null 

2. Inverting Input 
Noninverting Input 
V- 

Offset Null 
Output 
V+ 
Freq. Comp. B 



V PACKAGE 




ORDER PART NO. 
JUA748CV 



1. Freq. Comp. A/ Offset Null. 

2. Inverting Input 

3. Noninverting Input 

4. V- 

5. Offset Null 

6. Output 

7. V+ 

8. Freq. Comp. B 



VOLTAGE OFFSET 
NULL CIRCUIT 



TRANSIENT RESPONSE 
TEST CIRCUIT 






NOTES: 

1. Rating applies for case temperatures to +70°C. 

2. For supply voltages less than ±15V, the absolute maximum input 
voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to 
+70 C ambient temperature. 
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LECTRICAL CHARACTERISTICS: (Vg = ±15V, Ta - 25°C unless otherwise specified) 



PARAMETER 


CONDITIONS 


/L(A748C 


J1/A748 








MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


Rg < 10 kn 




2.0 


6.0 




1.0 


5.0 


mV 


Input Offset Current 






20 


200 




20 


200 


nA 


Input Bias Current 






80 


500 




80 


500 


nA 


Input Resistance 




0.3 


2.0 




0.3 


2.0 




MU 


Input Capacitance 






1.4 






1.4 




pF 


Offset Voltage Adjustment Range 






±15 






±15 




mV 


Input Voltage Range 




±12 


±13 




±12 


±13 




V 


Large-Signal Voltage Gain 


RL>2kn,Vout = ±10V 


50K 


200K 




50K 


200 K 






Output Resistance 






75 






75 




n 


Output Short-Circuit Current 






25 






25 




mA 


Supply Voltage Rejection Ratio 


Rs < 10 kn 




30 


150 




30 


150 


mV/V 


Common Mode Rejection Ratio 


RS< lOkfi 


70 


90 




70 


90 




dB 


Supply Current 






1.7 


2.8 




1.7 


2.8 


mA 


Power Consumption 






50 


85 




50 


85 


mW 


Transient Response (unity gain) 


Vjn = 20mV, Rl = i2 kn, Cl < 100 pF 
















Risetime 


Ci = 30 pF 




0.3 






0.3 




Ats 


Overshoot 






5.0 






5.0 




% 


Slew Rate 


RL>2kn Ci = 3(JpF 




0.5 






0.5 




V/ms 


The Following Specifications Apply Over the Operating Temperature Ranges 


Input Offset Voltage 


RS< 10 kn 






7.5 






6.0 


mV 


Input Offset Current 


Ta max 




9.0 


300 




7.0 


200 


nA 




Ta min 




35 


300 




85 


500 


nA 


Input Bias Current 


^A max 




0.04 


0.8 




0.03 


0.5 


mA 




T^A min 




0.13 


0.8 




0.3 


1.5 


mA 


Input Voltage Ratige 




±12 


±13 




±12 


±13 




V 


Common Mode Rejection Ratio 


RS< lOkfi 


70 


90 




70 


90 




dB 


Supply Voltage Rejection Ratio 


Rs< 10 kn 




30 


150 




30 


150 


mV/V 


Large-Signal Voltage Gain 


RL>2kn,Vout = ±10V 


25 






25 






V/mV 


Output Voltage Swing 


RL> 10 kn 


±12 


±14 




±12 


±14 




V 




Rl>2 kn 


±10 


±13 




±10 


±13 




V 


Supply Current 


Ta max 




1.6 


3.3 




1.5 


2.5 


mA 




TAmin 




1.8 


3.3 




2.0 


3.3 


mA 


Power Consumption 


Ta max 




48 


100 




45 


75 


mW 




TAmin 




54 


100 




60 


100 


mW 



1 V PICAL CHARACTERISTIC CURVES 
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AS A FUNCTION OF 
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AS A FUNCTION OF 
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AS A FUNCTION OF 
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TYPICAL CHARACTERISTIC CURVES (Cont'd.) 



INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGElV 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 
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INPUT NOISE CURRENT 

AS A FUNCTION OF 

FREQUENCY 
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OPEN LOOP VOLTAGE GAIN 

AS A FUNCTION OF 

FREQUENCY 
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INPUT OFFSET CURRENT 

AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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OUTPUT SHORT-CIRCUIT CURRENT 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 




INPUT NOISE VOLTAGE 

AS A FUNCTION OF 

FREQUENCY 
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OPEN LOOP PHASE RESPONSE 

AS A FUNCTION OF 

FREQUENCY 
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POWER CONSUMPTION 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 
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ABSOLUTE MAXIMUM POWER 
DISSIPATION AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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BROADBAND NOISE 

AS A FUNCTION OF 

SOURCE RESISTANCE 
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SOURCE RESISTANCE- 



OUTPUT VOLTAGE SWING 

AS A FUNCTION OF 

FREQUENCY 
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S YpiCAL CHARACTERISTIC CURVES (Cont'd.) 



INPUT RESISTANCE AND INPUT 

CAPACITANCE AS A FUNCTION 

OF FREQUENCY 



OUTPUT RESISTANCE 

AS A FUNCTION OF 

FREQUENCY 



COMMON MODE REJECTION 

RATIO AS A FUNCTION OF 

FREQUENCY 
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TRANSIENT RESPONSE 



VOLTAGE FOLLOWER 

LARGE-SIGNAL 

PULSE RESPONSE 



FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF 
SUPPLY VOLTAGE 





























90%7 












/ 












/ 




--'1 


V,.±15V 






/ 


C|..100pF 




'— 




BI5E TIME 








1 















V 


■30 


5» 
















r 


C 
F 


- 




,_. 














/ 






i\ 


-\ 


- 




1 


/ 










1/ 










\ 






- 


\h 


-ou 


PUT 




1 


\ 








' 








1 




k 






J 






iNPur^ 




— 


\ 















































Ti.25'C 














_ raw 


ilEI^T , 










SPOUSE 




^ 


^ 


—0^ 


^55^" 

































10 


1 




20 



SUPPLY VOLTAGE-tV 



FREQUENCY CHARACTERISTICS 

AS A FUNCTION OF 

AMBIENT TEMPERATURE 



OPEN LOOP VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 



OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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DETECTOR AND LIMITER 



LINEAR INTEGRATED CIRCUITS 



ULN2111 



■ '.i:RiPTJON 

A unique method of FM detection by a new technique of 
linear gating is featured in the ULN2111 monolithic inte- 
grated circuit. This linear device comprises a three-stage 
limiter and a balanced product detector. Applications for 
the ULN2111 device include TV sound channels, FM re- 
ceivers, automatic frequency control systems, and com- 
munication receivers. 

Other applications for the ULN21 1 1 device are in the more 
sophisticated circuitry in telemetry receivers, automatic 
control systems, and servo amplifiers. 
An outstanding feature of the ULN2111 is that only one, 
simple, low-cost, single winding coil is required for tuning. 
Consequently, only one screwdriver adjustment is required 
to tune a detector employing the ULN21 11. The frequency 
range of the ULN21 1 1 extends from 5 kHz to 50 MHz. 
Outputs of 0.6V with a total distortion of less than 1% and 
a limiting threshold voltage of 400juV|.f„5 are typical. 

• HIGH SENSITIVITY - INPUT LIMITING VOLTAGE 
AT 4.5MHz = 400mV 

• HIGH IF VOLTAGE GAIN - 60dB 

• SIMPLIFIED TUNING - ONE RLC PHASE SHIFT 
NETWORK 

• HIGH STABILITY 

• LOW DISTORTION - 1.0% 

• WIDE FREQUENCY CAPABILITY - 5kHz to 50MHz 

■;;: l AlU DIAGRAM 



PilSJ CONFIGURATION 



-{>T 



(FREQUENCY LIMITER 
MODULATED AMPLIFIER 
CARRIER) 





EXTERNAL 
PHASE SHIFT 
NETWORK 




DETECTOR 
MULTIPLIER 


' 










\ 



"- VquT 
(AUDIO) 



IC CIRCUIT SCHEMATIC 



A PACKAGE 
(Top View) 



XT 



3' 



1. Audio Output 

2. Detector Input Reference 

3. No Connection 

4. Input 

5. Decoupling 

6. Amplifier Input Reference 

7. GND 

8. No Connection 

9. Amplifier Low Output 

10. Amplifier Highi Output 

11. Test Point 

12. Detector Input 

13. V* 

14. De-emphasis 



ORDER PART NO. ULN2111A 



AH*ini LITE MAXIIVIUIVI RATINGS 

Input Voltage (Pin 4) +3.5V 

Output Voltage +15V 

Supply Voltage (V+) +15V 

Junction Temperature +150°C 
Storage Temperature -65°C to +1 50°C 

Operating Temperature 0°C to +85°C 

Thermal Resistance 0.15°C/mW 

^J-A' Junction to Ambient 

Power Dissipation 300mW 




Qskn >2iia ?o.5iin <z(ifl jaskn v 



31"^ 



XJ^Xp?! 



-HC 



>a45iia I 

i9 




6-128 



LINEAR INTEGRATED CIRCUITS ■ ULN2111 



1 E iJRiCAL CHARACTERISTICS: 


Standard Conditions: Vqq = +12V ±10%, T^ = 25°C 






CHARACTERISTICS 


SYMBOL 


LIMITS 


TEST CONDITIONS 


TEST 
FIGURE 


NOTES 


MIN 


TYP 


MAX 


UNITS 


Supply Current 


'cc 


12.0 


17 


22 


mA 


Pin 
13 






Amplifier Input Reference 


Vbias 




1.45 




V 


Internally derived 6 






Detector Input Reference 


^bias 




3.65 




V 


Internally derived 2 






Amplifier High Output Level 


Voh 




1.45 




V 


10 






Amplifier Low Output Level 


Vol 




0.145 




V 


9 






Detector Output Level 


Vo 


4.3 


5.0 


5.7 


V 


1 






Amplifier Input Resistance 


Rin 




5.0 




Kn 


4 






Amplifier Input Capacitance 


Cin 




11 




pF 


4 






Detector Injection Input Resistance 


Rjn 




70 




Ka 


12 






Detector Injection Input Capacitance 


Cin 




2.7 




pF 


12 






Amplifier High Output Resistance 


f'out 




60 




n 


10 






Detector Output Resistance 


f^out 




200 




n 


1 






De-Emphasis Resistance 


Rde 




9 




KS2 


14 






FIVI Detection for Television 
Applications: 












Detector injection voltage 
= 60mV,^3,fo=4.5MHz, 

F deviation = 25 IcHz, 
Peak separation = 150 kHz, 
FM modulating frequency 
= 400 Hz, Amplifier source 
resistance = SOri. 






Amplifier Voltage Gain 


^g 


55 


58 




dB 


Vj„<0.3mV,^, 
Vcc=12V±5% 10 


1 




Amplifier Output Voltage 


^oa 




1.45 




Vpp 


Vin=10mV,^, 10 


1 




Input Limiting Threshold 


Vth 




400 


800 


MVrms 


4 


2 


1 


Recovered Audio Output 


^vo 


0.5 


0.6 




Vrms 


1 


2 




Output Distortion 


Thd 




1.5 




% 


100% FM Modulation 1 


2 




AM Suppression 


AMR 


40 


46 




dB 


Vin=10mV,^3 1 


3 


2 


FM Detection for 10.7 MHz 
Applications: 












Detector injection voltage 
= eOmVf^s, fo = 10.7 MHz, 
F deviation = 75 kHz, 
Peak separation = 550 kHz, 
FM modulating frequency 
= 400 Hz, Amplifier source 
resistance = 50n. 






Amplifier Voltage Gain 


^ 




53 




dB 


Vin<0-3mV,ms 
Vcc=12V±5%. 10 


1 




Amplifier Output Voltage 


Voa 




1.45 




Vpp 


Vin=10'T'Vr,„s 10 


1 




Input Limiting Threshold 


Vth 




500 




"Vrms 


4 


2 


1 


Recovered Audio Output 


^vo 




0.45 




Vrms 


1 


2 




Output Distortion 


Thd 




1.0 




% 


100% FM modulation 1 


2 




AM Suppression 


AMR 




40 




dB 


Vfn = ^0n^^/,^, 1 


3 


2 



NOTES 

1. The limiting threshold voltage is the FM input voltage Vj, ax- 
pressed In rms volts, for a recovered V^^^ which is 3dB less 
than the recovered V_,,,. at a V. of 200m V,_,.. 



2. The Amplitude Modulation Rejection in decibels, often abbre- 
viated AMR, is given by the following formula: 



AMR = 20 log 



. for 100% FM modulated Vj 
' ..»for a30% AM V, 
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LINEAR INTEGRATED CIRCUITS ■ULN2111 



JSFAC5E INFORMATION 
1. FM DETECTION. 

a. Tuning, Apply FM modulated signal through DC 
decoupling network to pin 4, Vj^ = SmV^rns- 
Tune for maximum recovered audio at pin 1 or 
maximum RF voltage at pin 11. 

b. General 

(1) A DC path less than 100J2 shall be provided 
between pins 2 and 12. No other biasing 
provisions are required. 

(2) A DC path less than 300J2 should be pro- 
vided between pins 4 and 6. No other 
biasing provisions are required. 

(3) The maximum AC load current can be in- 
creased by adding an external resistor be- 
tween pins 1 and 7. The minimum value 
for this resistor is SOOfi, giving a maximum 
load current of 4mAp^s. 



EXTERNAL DECOUPLING AND 
MOUNTING CONSIDERATIONS. 

a. All decoupling capacitors should be ceramic type 
with minimum residual inductance at the opera- 
ting frequency. 

b. Decoupling capacitor leads at pins 5, 6, and 12 
should be as short as possible. 

c. Connections from pin 4 should be as far removed 
as possible from connections at pins 9, 10, and 12. 

d. The power supply pin 13 should be decoupled 
with a 0.1/LiF ceramic capacitor, keeping the leads 
as short as possible. 

e. When using a large internal impedance power sup- 
ply (voltage dropping resistor), decouple pin 13 for 
the lowest audio demodulation frequency. 

f. Keep appropriate distances between the input coil 
and any other coil in the phase shift network for 
the voltage gain between these points is high (40 
to 60dB). 
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FIGURE 1 




FIGURE 2 
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FIGURES 
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t — ^- H^ — ^- 
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1^; 



PHASE SHIFT NETWORK 

(a ) FOR 4.5 MHi 

(b) FOR 10.7MHz 



FIGURE 4 



NOTES: 1. Phase shift network is specified in Figure 4. 
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2. All capacitors in microfarads unless otherwise noted. 



LINEAR INTEGRATED CIRCUITS ■ ULN2111 



APPLICATIONS 



TYPICAL CIRCUIT REQUIREMENTS FOR FM DETECTION 



£"' 



'] — ^- 



INPUT 0-|( — I L, 



+ 12V 



2 9 12 13 



6 ULN2111 1 



Mh^-^-4-4a 



-tHH — O OUTPUT 



Mkn>RL 



Jhu 





Component Value 


Notes 


TV (4.5 MHz) 


FM (10.7 MHz) 


Lj Inductance 


7- 14mH 


1.5 -3mH 


1 


Lj Nom. Unloaded Q 


50 


50 




Lj Nonfi. DC Resistance 


5on 


50n 




Ca 


S.OpF 


4.7pF 




Cb 


120pF 


120pF 


2 


Ri 


20kn 


3 ikn 




Cj and C^ 


30 


20 




c. 


O.ImF 


O.ImF 




Cde 


0.01 mF 


0.01 mF 





NOTES: 



1. Suggested coil source: 1.5 - 3^H Miller 9050, 7 - 14/iH Miller 9052. 

2, Use NPO type capacitor. 

Figure 5 



TYPICAL DRIVING CAPABILITIES at f„ = 4.5MHz 



1 



—|(-|-0 OUTPUT 

r 



^(-» — O OUTPUT 



¥¥ 



Vo '""Vr^s, 


Figure 


RL(n) 


Af = 7.5 l<Hz 


Af = 25 kHz 


Remarks 


A 
B 
C 


2000 
200 
200 


220 
130 
220 


650 
400 
650 


No Clipping 
No Clipping 
Clipping at Vo=500mVrms 




Figure 6 
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LINEAR INTEGRATEDCIRCUITS-ULN 2111 



AMPLIFIER GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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+ 20 +40 +60 +80 +100 

TEMPERATURE IN DEGREES CENTIGRADE 



SLOPE OF FM TRANSFER CHARACTERISTICS 
AS A FUNCTION OF AMBIENT TEMPERATURE 
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TEMPERATURE IN DEGREES CENTIGRADE 



AMPLIFIER VOLTAGE GAIN AS A FUNCTION OF 
OPERATING FREQUENCY AT V. = 0.2mV 
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FEQUENCY IN MEGAHERTZ 



ALL CAPACITORS IN MICROFARADS 



VinOtH^- 




SLOPE OF FM TRANSFER CHARACTERISTIC 
AS A FUNCTION OF SUPPLY VOLTAGE 
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SUPPLY VOLTAGE IN VOLTS 



PHASE SHIFT 

NETWORK 
(See Figure 4) +12V 




ALL CAPACITORS IN MICROFARADS 
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YPICAL CHARACTERISTIC CURVES (Cont'd. 



SLOPE OF FM TRANSFER CHARACTERISTICS AS 
A FUNCTION OF INJECTION VOLTAGE 
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PHASE SHIFT 

NETWORK 
(See Figure 4) 




n 



TPO.I 
>V0UT 



20 40 60 80 

INJECTION VOLTAGE,V|N0,IN MILLIVOLTS 



TRANSFER CHARACTERISTICS FOR A SIMPLE LC NETWORK 



Vj)u^ LINEAR MODE 
"Vp" V|Nj.<70mVRn,g 




OUTPUT -J (NORMALIZED DEVIATION) 
(The units along the vertical axis are arbitrary units.) 
Linear mode: Operation of the FM detector with no 
limiting after the phase shift network. 



2QAr 

{SEE NOTES 1 AND 2) 



NOTES: 



Vp defines the slope of the FM transfer characteristic, at orgin: 
dV„..» 



da 
Vc is primarily a function of bias current in the detector and injection voltage. 
Vp will decrease with decreasing Vgg or V||yjj. 
a = normalized frequency deviation: 
2QAF 
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^'ISIQN CHROMA SYSTEM 



INTRODUCTION 
LINEAR INTEGRATED CIRCUITS 



5070 
5071 
5072 



The 5070, 5071, and 5072 are monolithic silicon integrated 
circuits that constitute a complete chroma system for color 
television receivers. The 5070 is a complete subcarrier re- 
generation system featuring a new concept of phase control 
applied to the oscillator circuit. The 5071 is a chroma 
amplifier system and the 5072 performs the demodulation 
function. 



The 5070 utilizes the 16-lead plastic dual-in-line package; 
the 5071 and 5072 are supplied 14-lead plastic dual-in- 
line packages. 



5070 

• VOLTAGE CONTROL OSCILLATOR 

• KEYED APC & ACC DETECTORS 

• DC HUE CONTROL 

• SHUNT REGULATOR 

5071 

• ACC CONTROLLED CHROMA AMPLIFIER 

• DC CHROMA GAIN CONTROL 

• COLOR KILLER 

• AMPLIFIER SHORT-CIRCUIT PROTECTION 

5072 

• SYNCHRONOUS DETECTOR WITH COLOR DIFFER- 
ENCE MATRIX 

• EMITTER-FOLLOWER OUTPUT AMPLIFIERS WITH 
SHORT-CIRCUIT PROTECTION 



4L SCHEMATIC uiAGHAM 



.orHI- 





)G-Y OUTPUT 



T Universal Winding No. 35 wire, 

62 turns witin tap at 8 from grd 
L = 25.5mH, Q = 30 

T Universal Windings, No. 35 wire, 

2 

Primary: 77 turns, L = O.SmH, Q = 40 

Secondary: 34 turns, CT, L = DjuH, Q = 20 

All resistance values in ohms: 

Unless otherwise indicated, all capacitance values 
less than 10 are in microfarads - 10 or greater are 
in picofarads. 
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'!CAL FUNCTIONAL DIAGRAM 
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The 5070 is a complete subcarrier regeneration system 
with automatic phase control applied to the oscillator. An 
amplifier chroma signal from the 5071 is applied to ter- 
minals No. 13 and No. 14, which are the automatic phase 
control (APC) and the automatic chroma control (ACC) 
inputs. APC and ACC detection is keyed by the horizontal 
pulse which also inhibits the oscillator output amplifier 
during the burst interval. 

The ACC system uses a synchronous detector to develop 
a correction voltage at the differential output terminal 
Nos. 15 and 16. This control signal is applied to the input 
terminal Nos. 1 and 14 of the 5071. The APC system also 
uses a synchronous detector. The APC error voltage is 
internally coupled to the 3.58 MHz oscillator at balance; 
the phase of the signal at terminal No. 13 is in quadrature 
with the oscillator. 

To accomplish phasing requirements, an RC phase shift 
network is used between the chroma input and terminal 
Nos. 13 and 14. The feedback loop of the oscillator is 
from terminal Nos. 7 and 8 back to No. 6. The same 
oscillator signal is available at terminal Nos. 7 and 8, but 
the dc output of the APC detector controls the relative 
signal levels at terminal Nos. 7 or 8. Because the output 
at terminal No. 8 is shifted in phase compared to the out- 
put at terminal No. 7, which is applied directly to the 
crystal circuit, control of the relative amplitudes at ter- 
minal Nos. 7 and 8 alters the phase in the feedback l(,Qp, 
thereby changing the frequency of the crystal oscillator. 
Balance adjustments of dc offsets are provided to establish 
an initial no-signal offset control in the ACC output, and 
a no-signal, on-frequency adjustment through the APC 
detector-amplifier circuit which controls the oscillator fre- 
quency. The oscillator output stage is differentially con- 
trolled at terminal Nos. 2 and 3 by the hue control input 
to terminal No. 1. The hue phase shift is accomplished by 
the external R, L, and C components that couple the 
oscillator output to the demodulator input terminals. The 
5070 includes a shunt regulator to establish a 12Vdc supply. 

i-T- '\ 1 i IRE'S 

• VOLTAGE CONTROLLED OSCILLATOR 

• KEYED APC & ACC DETECTORS 

• DC HUE CONTROL 

• SHUNT REGULATOR 
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LINEAR INTEGRATED CIRCUITS 



5070 



J..,-! J 


,., 1. -irjATiON 






B PACKAGE 
(Top View) 


c 
c 


• 


1. Tint Control 
J'° 2. Oscillator Output 

. 3. Oscillator Output 

J'^ 4. Gate Input 

— 1 5. Ground 

— '" 6. Oscillator Feedback 

— 1^^ 7. Oscillator Control 

— ' 8. Oscillator Control 

-\u 9- NC 

10. Supply 
~]ii 11. APC Detector Output 

12. APC Detector Output 
^10 13. APC Detector Input 

14. ACC Detector Input 
^9 15. ACC Detector Output 

16. ACC Detector Output 


ORDER PART NO. N5070B 



fkH'<QLin-¥- ivlAXIRflUM KAiIWC^K 
(Values at T^ = 25°C) 
DC Supply Voltage and Current 
Device Dissipation: 

Up to Ta = +70°C 

Above Ta = +70°C 

Ambient Temperature Range: 

Operating 

Storage 
Lead Temperature (During Soldering): 

At distance 1/32 in. (3.17 mm) from 

seating plane for 10s max 



See Charts 

530mW 

Derate Linearly 

at 6.7 mW/°C 

-40 to +85° C 
-65to+150°C 



+265 C 



Voltage (Note 1) 



Current 



TERM 


MIN. 


MAX. 


NO. 


VOLTS 


VOLTS 


1 





» 


2 





+16 


3 





+16 


4 


-5 


Note 3 


6 


- 


- 


7 


- 


- 


8 


- 


- 


10 





Note 4 


11 





Note 2 


12 





Note 2 


13 





Note 2 


14 





Note 2 


15 





+16 


16 





+16 



TERM 


'j 


'o 


NO. 


mA 


mA 


1 


20 


1 


2 


- 


- 


3 


- 


- 


4 


- 


1 


10 


Note 4 


1 


11 


- 


- 


12 


- 


- 


13 


20 


1 


14 


20 


1 



NOTES: 

1 . With respect to terminal 
No. 5 and with terminal 
No. 10 connected through 
470S2to +24V. 

2. Regulated voltage at ter- 
minal No. 10. 

3. Controlled by max. input 
current. 

4. Limited by dissipation. 



LINEAR INTEGRATED CIRCUITS ■ 5070 



lEMATiC DIAGRAM 
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liSICTiONAL DIAGRAM 



Q ACC OUTPUT O 



[ 1 f 

V ACC ADJ APC ADJ ^ 



,2M > >1.8M 



m 



60 >680 
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I 



jf (^ _ 
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HI 



1011F 
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j^ihr-i 



36k <lk 

260k 



M80 < 80 



L, 



DSC I 



SHUNT REG 
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NOTES: 

1. All resistance values are in ohms 

2. Unless otherwise indicated all capacitance values less than 10 are 
in micro'farads — 10 or greater are in picofarads. 
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tiHROMA AMPLIFIER 



The 5071 is a combined two-stage chroma amplifier and 
functional control circuit. The input signal is received from 
the video amplifier and applied to terminal No. 2 of the 
input amplifier stage. The first amplifier stage is part of the 
ACC system and is controlled by differential adjustment 
from the ACC input terminal Nos. 1 and 14. The output of 
the 1st amplifier is directed to terminal No. 6 from where 
the signal may be applied to the ACC detection system of 
the 5070 or an equivalent circuit. The output at terminal 
No. 6 is also applied to terminal No. 7 which is the input to 
the 2nd amplifier stage. Another output of the 1st amplifier 
at terminal No. 13 is directed to the killer adjustment circuit. 

The dc voltage level at terminal No. 13 rises as the ACC 
differential voltage decreases with a reduction in the burst 
amplitude. At a pre-set condition determined by the killer 
adjustment resistor the killer circuit is activated and causes 
the 2nd chroma amplifier stage to be cut off. The 2nd 
chroma amplifier stage is also gain controlled by the ad- 
justment or dc voltage at terminal No. 10. The output of 
the 2nd chroma amplifier stage is available at terminal 
No. 9. The typical output termination circuit that is 
shown, provides differential chroma drive signal to the 
demodulator circuit. Both amplifier outputs utilize emitter- 
followers with short-circuit protection. 

i-rATURES 

• ACC CONTROLLED CHROMA AMPLIFIER 

• DC CHROMA GAIN CONTROL 

• COLOR KILLER 

• AMPLIFIER SHORT-CIRCUIT PROTECTION 

ABSOLUTE MAXIMUM RATINGS 

(Values at T^ = 25°C) 

DC Supply Voltage (Termitjal 8 

to Terminal 14) 30Vdc 



Device Dissipation: 
Up to Ta = +70°C 
Above Ta=+70°C 



Ambient Temperature Range: 
Operating 
Storage 



Lead Temperature (During Soldering): 
At distance 1/32 in (3.17 mm) from 
seating plane for 10s max. 
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530mW 

Derate Linearly 

at 6.7 mW/°C 



-40 to +85°C 
-65 to +1 50° C 



+265 C 



LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATION 



5071 



A PACKAGE 
(Top View) 



iC 


\^ 


3» 


^c 




3,3 


3C 




11,2 


*c 




3 11 


sC 




11,0 


oC 




1 8 


yC 




J 8 



1. 


ACC Input 


2. 


Chroma Input 1 


3. 


Gain Preselect 


4. 


Ground 


5. 


NC 


6. 


Chroma Output 1 


7. 


Chroma Output 2 


8. 


V+ 


9. 


Chroma Output 2 


10. 


Chroma Level Control 


11. 


Decouple 


12. 


Decouple 


13. 


Killer Adjust 


14. 


ACC Input 



ORDER PART NO. N5071A 



MAXIMUM RATINGS MAXIMUM VOLTAGE & 
CURRENT RATINGS Ta = 25°C 
Voltage (Note 1) Current 



TERM 


MIN. 


MAX. 


TERM 


't* 


'o 


NO. 


VOLTS 


VOLTS 


NO. 


mA 


mA 


1 


-5 


+15 


1 


5 


1.0 


2 


-5 


+5 


2 


5 


1.0 


6 





+24 


6 


1.0 


20 


7 


-5 


+5 


7 


5 


1.0 


8 





+30 


9 


1.0 


20 


9 





+24 


12 


1.0 


5 


10 
11 






+24 
+24 


14 


5 


1.0 




12 
13 
■14 




-5 


+20 
+20 
+15 


NOTES: 

1. With reference to terminal 
No. 4 and with +24 V on 
terminal No. 8 except for 
the rating given for ter- 








minal 


No. 8. 





LINEAR INTEGRATED CIRCUITS ■ 5071 



ELECTRICAL CHARACTERISTICS (T 


^ = 25°C and V"^ = +24V) 










PARAMETERS 


TEST CONDITIONS 


LIMITS 


UNITS 


MIN 1 TYP 1 MAX 


STATIC CHARACTERISTICS I 


Voltages 












Bias Reference Terminal 


Si Open,S2 Open 




17.3 




V 


Ampl No. 1 Chroma Input 


Si Open, S2 Open 




1.75 




V 


AmpI No. 1 Chroma Output Balanced 


Si Open, S2 Open 




20 




V 


Unbalanced 


Si Open, S2 Closed 




13.5 




V 


Ampl No. 2 Chroma Input 


Si Open, S2 Open 




1.5 




V 


Ampl No. 2 Chroma Output 


Si Closed, S2 Open 




20.6 




V 


Supply Current 


Si Open, So Open 


17 




31 , 


mA 


DYNAMIC CHARACTERISTICS I 


Amplifier No. 1 Voltage Gain 


Eg = 30 mVrms Measure V6 


14 






dB 


Amplifier No. 2 Voltage Gain 


Vg = 10Vrms 




14 




dB 


Max. Chroma Output Voltage 






2 




Vrms 


10% Chroma Gain Control Reference Voltage 


Eg = 50 mVrms, adjust Chroma 
Gain Control to Change Vg to 
10% of Maximum Chroma Output 




20.2 




V 


Output Voltage Killer Off 


Si in Position 2 
Eg = 50 mVrms, adjust "Killer 
Adjust" for an abrupt decrease 
in Vg 






12 


mV 
rms 


Output Voltage, Chroma Off 


Eg = 50 Vrms, adjust Chroms 
control to min. Chroma Output 






12 


mV 
rms 


Bandwidth 












Amplifier No. 1 






12 




MHz 


Amplifier No. 2 






30 




MHz 


Ampl. No. 1 Input Impedance 






2 

4 




PF 


Ampl. No. 1 Output Impedance 






35 




n 


Ampl. No. 2 Input Impedance 






2.1 
3.5 




kn 

pF 


Ampl. No. 2 Output Impedance 






85 




n 



AMPLIFIER DIAGRAM 



FUNCTIONAL DIAGRAM 




NOTE: All resistance in ohn 
Unless otherwise SPE 




ALL RESISTANCE VALUES ARE IN OHMS 
UNLESS OTHERWISE INDICATED, ALL CAPACITANCE 
VALUES LESS THAN 1.0 ARE IN MICROFARADS - 
1.0 OR GREATER ARE IN PICOFARADS. 



Jl^HEMATIC DIAGRAM 
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:hROMA demodulator 



LINEAR INTEGRAe CIRCUITS 



5072 



The 5072 has two sets of synchronous detectors with 
matrix circuits to achieve the R-Y, G-Y, and B-Y color 
difference output signals. The chroma input signal is ap- 
plied to terminal Nos. 3 and 4 while the oscillator injection 
signal is applied to terminal Nos. 6 and 7. The color differ- 
ence signals, after matrix, have a fixed relationship of 
amplitude and phase nominally equal dc voltage levels. 
The outputs of the 5072 are suitable to driving high 
level color difference or R, G, B output amplifiers. 
Emitter-follower output stages used to drive the high 
level color amplifiers have short-circuit protection. 

; -A ruRES 

• SYNCHRONOUS DETECTOR WITH COLOR DIFFER- 
ENCE MATRIX 

• EMITTER-FOLLOWER OUTPUT AMPLIFIERS WITH 
SHORT-CIRCUIT PROTECTION 

e>> JiUTE MAXIMUM RATINGS 
(Values at Ta = 25°C) 



PIN CONFIGURATION 


A PACKAGE 






(Top View) 




• 


„ 1. NC 8. V 

2. NC 9. Eq-Ey 
U " 3. Chroma (-) 10. NC 


3C 




^12 4. Chroma (+) 11. E^ -E^ 


4C 




-| ^^ 5. NC 12. NC 

6. Ref'B" 13. Eg -Ey 
3 '" 7. Ref "A" 14. GND 


6C 




ORDER PART NO N5072A 
J 8 









MAXIMUM VOLTAGE & CURRENT RATINGS 

T^ = 25°C VOLTAGE (Note 1) CURRENT 



DC Supply Voltage (Terminal 8 

to Terminal 14) 
Reference Input Voltage 
Chroma Input Voltage 
Device Dissipation: 

Up to Ta = +70°C 

Above T^ = +70° C 

Ambient Temperature Range: 

Operating 

Storage 
Lead Temperature (During Soldering): 

At distance 1/32 in (3.17 mm) from 

seating plane for 10s max. 

::::HE«?1ATIC DIAGRAM 



27V 
5Vp.p 
5Vp-p 

530mW 

Derate Linearly 

at 6.7 mW/°C 

-40 to +85°C 
-65to+150°C 



+165 C 



Terminal 


MIN. 


MAX. 


Terminal 


l| 


'0 


No. 


VOLTS 


VOLTS 


No. 


mA 


mA 


3 





+5 


3 


- 


- 


4 





+5 


4 


- 


- 


6 





+12 


6 


- 


- 


7 





+12 


7 


- 


- 


8 





+27 


8 


- 


- 


9 





■20 


9 


10 


20 


11 





+20 


11 


10 


20 


13 





+20 


13 


10 


20 



NOTE: 

1. With reference to terminal No. 14 and with the voltage between 
terminal No. 8 and terminal No. 14 at +24 V except as given in 
rating for terminal No. 8. 



-^X-^ 



2J D, * Dj — ^^^, 



-VA O 'R-'Y 
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LINEAR INTEGRATED CIRCUITS ■ 5072 



a; r RiCAL characteristics (T^ = 25°C and V"^ = +24V unless otherwise specified) 



PARAMETERS TEST CONDITIONS 


MIN 


LIMITS 
TYP 


MAX 


UNITS 


STATIC CHARACTERISTICS 










Supply Current With Output Loads Si Closed 

With No Output Loads Si Open 
G-Y, R-Y, B-Y Outputs Si Closed 
Chroma Inputs Si Open 
Reference Subcarrier Si Open 


16.5 
13.2 


9 

14.7 
3.3 
6.2 


26.5 
15.8 


mA 
mA 

V 

V 

V 


DYNAMIC CHARACTERISTICS 










Demodulator Unbalance V3 = V4 = 
Maximum Color Difference Output Voltage V3 = V4 = 0.6 Vp-p 

Chroma Input Sensitivity Adjust e^ for 5.0 Vp-o @ term 

Relative R-Y Output No. 1 3 (B-Y) 

Relative G-Y Output 

Vqc Difference Between any two Output Terminals 6{. = 

Input Impedance Reference Subcarrier Inputs 

Input Impedance at Chroma Inputs 

Output Resistance 


8.0 
5.5 
1.2 

3.5 
0.75 


0.2 

1.7 
6 

0.95 
6 
180 


0.8 

0.35 
4.2 
1.25 
0.6 


Vp-p 
Vp-p 
Vp-p 
Vp-p 
Vp-p 
Vp-p 
V 

PF 

kn 

pF 



3NCTIOIMAL DIAGRAM 



x 
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i33-SCHIPT!ON 

The 5556 is an internally compensated precision mono- 
lithic operational amplifier featuring extremely low offset 
and bias currents and offset null capability. The 5556 is 
short circuit protected and its high common mode and 
differential input voltage range provides exceptional per- 
formance when used as an integrator, summing amplifier, 
and voltage follower. 

The 5556 features industry standard pinout and is a direct 
pin-for-pin replacement for the MC15556G and MC1456G. 

.\^^,'- H„lJTt ^AXIMIJIVI RATINflR 
Power Supply Voltage 






LINEAR INTEGRATED CIRCUITS 



5556 



»=FATIJhFh 

• LOW INPUT BIAS CURRENT - IBnA maximum 

• LOW INPUT OFFSET CURRENT - 2.0nA maximum 

• LOW INPUT OFFSET VOLTAGE - 4.0mV maximum 

• HIGH SLEW RATE - 2.5 V/ms typical 

• LARGE POWER BANDWIDTH - 40kHz typical 

• LOW POWER CONSUMPTION - 45mW maximum 

• OFFSET VOLTAGE NULL CAPABILITY 



S5556 




±22V 


N5556 




±18V 


Differential Input Voltage 




± V+ 


Common Mode Input Voltage 




± V+ 


Load Current 




20mA 


Output Short Circuit Duration 




Indefinite 


Power Dissipation 




680mW 


Derate Above T^ = 25° C 




4.6mW/°C 


Operating Temperature Range 






S5556 


-55° C to -H25°C 


N5556 


0°C 


to +70°C 


Storage Temperature Range 


-65°C 


to +150°C 



i"<j»j <.:i 


iWi 


na 


JR 


Al SOI 


JS (Top View) 






T PACKAGE 






r\ 




1. 


Offset Null 


y^ 


o 


""*^ 


2. 


Inverting Input 


/? 


8 


o\ 


3. 


Non-inverting Input 


/ ' 






4. 


V~ 


\ 




o 1 

6 1 


5. 
6. 


Offset Null 
^OUT 


V. 


_40. 


jj 


7. 
8. 


NC 




Order Part Nos 


S5556T/N5556T | 






V PACKAGE 














1. 
2. 


Offset Null 
Inverting Input 


'C 


• 






D" 








3. 


Non-inverting Input 












4. 

5. 
6. 

7. 
8. 


Offset Null 
^OUT 

NC 














Order Part Nos 


S5556V/N5556V 1 



;jHi:iii> 





+3- 
-W- 



< 



u J 

^><\ 



OFFSET ADJUST 
CIRCUIT 
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LINEAR INTEGRATED CIRCUITS ■ S/N5556 



iLCTRlCAL CHARACTERISTICS (V 


+ = +15V, V- 


= -15V, 


Ta = +25°C Unless Otherwise Noted) 




PARAMETER 


SYMBOL 


MIN 


TYP 


MAX 


UNITS 


S5556 


N5556 


S5556 


N5556 


S5556 


N5556 


Input Bias Current 

■'■A = '''LOWtoTmGH<Note1) 


>B 






8 


15 


1 — _ — 

15 
30 


30 
40 


nA 
nA 


Input Offset Current 
T^ = 25° 
TA = 25°CtoTHigh 

TA=TLOWt°25C 


'io 






1.0 


5.0 


2.0 
3.0 
5.0 


10 

14 
14 


nA 
nA 
nA 


Input Offset Voltage 
Ta = 25°C 

"•"a" """low t° "Thigh 


Vio 






2.0 


5.0 


4.0 
6.0 


10 
14 


mV 
mV 


Differential Input Impedance 
(Open Loop-f = 20Hz ) 
Parallel Input Resistance 
Parallel Input Capacitance 


>. 






5.0 
6.0 


3.0 
6.0 






M 
PF 


Common Mode Input Impedance (f = 20Hz) 


^IN 






250 


250 






M 


Common Mode Input Voltage Swing 


CMV,N 


±12 


±11 


±13 


±12 






V 


Equivalent Input Noise Voltage 


E|N 






45 


45 






nV/TRz 


(Av = 100, Rs = lOKfi, F = I.OKHz, 
BW= 1.0Hz) 


















Common Mode Rejection Ratio (f = 100Hz) 


CMRR 


80 


70 


110 


110 






dB 


Open Loop Voltage Gain (Vgyt =+10V 
R. = 2Kn) 
Ta = 25°C 

"■"a" """low*" "'"high 


AVO 


100K 
40K 


70 K 
40 K 


200K 


100K 






V/V 
V/V 


Power Bandwidth 

Av = 1 , Rl = 2Kn, THD <5%, Vquj = 

±10V) 
Unity Gain Crossover Frequency (open-loop) 


^BW 






40 
1.0 


40 
1.0 






KHz 
MHz 


Phase Margin (open-loop, unity gain) 








70 


70 






Degrees 


Gain Margin 








18 


18 






dB 


Slew Rate (unity gain) 


dVouj/dt 






2.5 


2.5 






V/plsec 


Output Impedance (f = 20Hz) 


^OUT 






1.0 


1.0 


2.0 


2.5 


Kfi 


Output Voltage Swing (R^ = 2KS2) 


VOUT 


±12 


±11 


±13 


±12 






V 


Power Supply Sensitivity 
V~ = Constant, RS<10K 
V+ = Constant, RS<10K 


S+ 

s- 






50 
50 


75 
75 


100 
100 


200 
200 


mV/v 
mV/v 


Power Supply Current 


'd+ 

<D- 






1.0 
1.0 


1.3 
1.3 


1.5 
1.5 


3.0 
3.0 


mA 
mA 


DC Quiescent Power Dissipation (Vqut = 0) 


Pd 






30 


40 


45 


90 


mW 



NOTE: 

1. Tlq,^ = 0°Cfor N5556, -55°C for S5556; Thiqh " 70°Cfor N5556, 125°C for S5556 
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LINEAR INTEGRATED CIRCUITS ■ S/N5556 



*iCAi PFRFORMANCE CHARACTERISTICS 



POWER DISSIPATION VERSUS 
POWER SUPPLY VOLTAGE 
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18 110 t12 114 lis lit 120 122 
V+, V-, POWER SUPPLY VOLTAQE (VOLTS) 



TYPICAL INPUT BIAS CURRENT AND INPUT OFFSET 
CURRENT VERSUS TEMPERATURE FOR S5556 
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RREMT 








1 1 







POWER 
BANDWIDTH 











... 








\ 
















24 

-a 
a 
> 20 

I 

1 

> 
s 














> 
















\ 
































\ 
































\ 






























\ 






























\ 


\ 
































\ 


K 


V 


s 


•» 



f. FREQUENCY (kHi) 



VOLTAGE-FOLLOWER 
PULSE RESPONSE 
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Ta, ambient TEMPERATURE CCI 
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DUAL OPERATIONAL AMPLIFIERS 



LINEAR MTEGRATED CIRCUITS 



5558 



DESCRIPTION 

The 5558 consists of a pair of high performance monolithic 
operational amplifiers constructed on a single chip. It 
features internal compensation and is intended for use in a 
variety of analog applications. High common mode voltage 
range and immunity to latch-up makes the 5558 ideal for 
use as a voltage follower. The high gain and wide range of 
operating voltage achieves superior performance in 
integrator, summing amplifier, and general feedback 
applications. The device is short-circuit protected. For 
single amplifier performance see the 5741 data sheet. The 
5558 is a pin-for-pin replacement for the MC1558G. 

ABSOLUTE MAXIMUM RATINGS 

Power Supply Voltages 



PIN CONFIGURATIONS 



S5558 


±22V 


N5558 


±18V 


Differential Input Voltage 


±30V 


Common-mode Input Swing 


±15V 


Output Short Circuit Duration 


Continuous 


Power Dissipation (Note 1) 




T Package - (MO-002-AG) 


680mW 


V Package 


625mW 


Operating Temperature Range 




S5558 


-55°Cto+125°C 


N5558 


0°C to +75°C 


Storage Temperature Range 


-65°Cto-l-150°C 


Lead Temperature (Soldering, 60 sec) 


300° C 


NOTE: 




1. Derate T package linearly at 4.6 mW/°C for 


ambient temperatures 


above +25°C 




2. Derate V package at 5mW/°C above 25°C 





EQUIVALENT SCHEMATIC 



T-PACKAGE 
(Top View) 




1. Output A 

2. Inverting Input A 

3. Noninverting Input A 

4. V- 

5. Noninverting Input B 

6. Inverting Input B 

7. Output B 

8. V* 



ORDER PART NOS. S5558T/N5558T 



V-PACKAGE 



3 2 1 

n n n n 




LJ u u u 

5 6 



1. Output A 

2. Inverting Input A 

3. Noninverting input A 

4. V~ 

5. Noninverting Input B 

6. Inverting input B 

7. Output B 

8. V+ 

ORDER PART NO. N5558V 



l-tATURES: 

• 2 "OP AMPS" IN SPACE OF ONE 741 V PACKAGE 

• NO FREQUENCY COMPENSATION REQUIRED 

• SHORT CIRCUIT PROTECTION 

• LOW POWER CONSUMPTION 

• LARGE COMMON MODE AND DIFFERENTIAL 
VOLTAGE RANGES 

• NO LATCH-UP 




"(5) 
INVERTING INPUT 



16) 






\0k Z5OHi].0k |5DI(i 




:50k%50 



The numbers without parenthesis represent the pin numbers for Xa of the dual circuit. The numbers in parenthesis represent 
the pin numbers for the other half. 
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LINEAR INTEGRATED CIRCUITS ■ 5558 



ECTRICAL CHARACTERISTICS (V+ = +15 Vdc, V- = -15 Vdc. Ta = +25°C unless otherwise noted) 



CHARACTERISTICS 


SYMBOL 


MIN 


TYP 


MAX 


UNIT 


S555S 


N5558 


SB558 


N5558 


S5558 


N5558 


Input Bias Current 
Ta = +25°C 
Ta = T|ow to Thigh (See Note 1 ) 


lb 






0.2 


0.2 


0.5 

1.5 


0.5 
0.8 


MAdc 


Input Offset Current 
Ta = +25°C 
Ta = T|ow to Thigh 


Hiol 






0.03 


0.03 


0.2 
0.5 


0.2 
0.3 


^Adc 


Input Offset Voltage (Rs< lOkfl) 
Ta = +25°C 
Ta = T|ow to Thigh 


IViol 






1.0 


2.0 


5.0 
6.0 


6.0 
7.5 


mVdc 


Differential Input Impedance (Open-Loop, f = 20 Hz) 
Parallel Input Resistance 
Parallel Input Capacitance 


Rp 
Cp 


0.3 


0.3 


1.0 
6.0 


1.0 
6.0 






Megohm 
pF 


Common-Mode Input Impedance (f = 20 Hz) 


Z(in) 






200 


200 






Megohms 


Common-Mode Input Voltage Swing 


CMVin 


+ 12 


±12 


±13 


±13 






Vpk 


Equivalent Input Noise Voltage 
(Av= 100, Rs = kn, 
f = 1.0 kHz, BW= 1.0 Hz) 


en 






45 


45 






nV(Hz)y2 


Common-Mode Rejection Ratio (f = 100 Hz) 


CMrej 


70 


70 


90 


90 






dB 


Open- Loop Voltage Gain, 
(Vout = ±10V, RL = 2.0kn) 
Ta = +25° C 

Ta = T|ow to Thigh 


avol 


50,000 
25,000 


20,000 
15,000 


200,000 


100,000 






V/V 


Power Bandwidth 
(Av = 1, Rl = 2.0kn, THD<5%,Vout = 20Vp-p) 


Pbw 






14 


14 






kHz 


Unity Gain Crossover Frequency (open-loop) 








1.1 


1.1 






MHz 


Phase Margin (open-loop, unity gain) 








65 


65 






degrees 


Gain Margin 








11 


11 






dB 


Slew Rate (Unity Gain) 


dVout/dt 






0.8 


0.8 






V/Ms 


Output Impedance (f = 20 Hz) 


Zout 






300 


300 






ohms 


Short-Clrcuit Output Current 


isc 






20 


20 






mAdc 


Output Voltage Swing 
(Rl= lOkfJ) 
RL = 2kn(TA = T|ow to Thigh) 


Vout 


+ 12 
±10 


+ 12 
±10 


±14 
±13 


±14 
±13 






Vpk 


Power Supply Sensitivity 
V- = constant, Rj < lOkn 
V+ = constant, Rs< lOkn 


S+ 

s- 






30 
30 


30 
30 


150 
150 


150 
150 


mv/v 


Power Supply Current 


lD+ 
ID- 






2.3 
2.3 


2.3 
2.3 


5.0 
5.0 


5.6 
5.6 


mAdc 


DC Quiescent Power Dissipation 
(Vout = 0) 


Pd 






70 


70 


150 


170 


mW 


Channel Separation 


eol/eo2 






120 


120 






dB 



Notel: T|ow: 0°C for N5558, -55°C for S5558; Thigh: -H75°C for N 5568, +125°C1 

! r a;AL CHARACTERISTIC CURVES 



POWER BANDWIDTH ^ 
(Large Signal Swing § '° 
versus Frequency) g i: 





















































































\ 
















































] 








(VOLT 
±1 


WE FOUjOWE 


i 
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'-. 





OPEN LOOP FREQUENCY § 
RESPONSE ^ 



^ +40 
J +20 
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5'C 
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MCED MODULATOR-DEMODULATOR 



LINEAR mntRATED CIRCUITS 



5596 



O SCRIPTJON 

The 5596 is a monolithic Double-Balanced Modulator/ 
Demodulator designed for use where the output voltage 
is a product of an input voltage (signal) and a switched 
function (carrier). The S5596 will operate over the full 
military temperature range of -55°C to +125°C. The 
N5596 is intended for applications within the range of 
0°C to +70°C. 

■:■■ ■ArURES 

• EXCELLENT CARRIER SUPPRESSION 

65dB typ @ 0.5 MHz 
50dBtyp@10MHz 

• ADJUSTABLE GAIN AND SIGNAL HANDLING 

• BALANCED INPUTS AND OUTPUTS 

• HIGH COMMON-MODE REJECTION - 85dB typ 

-"-■i ?'':ATIONS 

SUPPRESSED CARRIER AND AMPLITUDE 

MODULATION 
SYNCHRONOUS DETECTION 
FM DETECTION 
PHASE DETECTION 
SAMPLING 
SINGLE SIDEBAND 
FREQUENCY DOUBLING 

^ flOl UTE MAXIMUM RATINGS 

Applied Voltage (Note 1) 30V 

Differential Input Signal (V7 - \/q) ±5.0V 

Differential Input Signal (V4- V^) ±(5+ I5 Re)V 

Input Signal(V2-Vi,V3-V4) 5.0V 

Bias Current (1 5) 10mA 
Power Dissipation (Pkg. Limitation) 



HUM CONFIGURATIONS 



K-Package 


680mW 


Derate above 25° C 


5.4mW/°C 


A-Package(T0-116) 


900mW 


Derate above 25°C 


7.2mW/°C 


Operating Temperature Range 


-55°Cto+125°C 


Storage Temperature Range 


-65°Cto+150°C 



NOTES: 

1. Voltage applied between pins 6-7, 8-1, 9-7, 9-8, 7-4, 7-1, 8-4, 
6-8, 2-5, 3-5. 

2. Pin number references pertain to K package pinout only. 





A PACKAGE 








(Top 


View) 

1. Positive signal! nput 


'C 


• 




3» 






2 


Gain Adjust 


^c 






His 


3 


NC 


3C 






I] ,2 


4 


Gain Adjust 








3 " 

11,0 


5 
6. 

7 


Negative Signal Input 

Bias 

NC 


eC 






3 9 


8 


Positive Output 


^c 






3 «> 


9 


Positive Carrier Input 






10 


Negative Carrier input 






11. 


NC 


ORDER PART NOS. 
S5596A/N5596A 


12 
13. 
14. 


NC < 
Negative Output 
V" 




K PACKAGE 


J—. 






1. Positive Signal Input 


As 


9 \ 




2. Gain Adjust 

3. Gain Adjust 


I02 


sOX 




4. Negative Signal Input 


l0 3 


1 0] 

6 / 

0/ 




5. Bias 

6. Positive Output 

7. Positive Carrier Input 

8. Negative Carrier Input 


ORDER PART NOS. 




9. Negative Output 


S5596K/N5596K 


10. V 



SCHEMATIC DIAGRAM 



CARRIER (-) 

INPUT (+) 

SIGNAL l-l 

INPUT (+1 
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LINEAR INTEGRATED CIRCUITS ■ 5596 



HLECTHiCAL CHARACTERISTICS* (All input and output characteristics are single-ended un 


ess Otherwise noted.) 


PARAMETER 




S5596 


N5596 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


Carrier Feedthrough 

Vq = 60 mV(rms) sine wave and ^c ^ ^ -^ ^^^ 
offset adjusted to zero fQ = 10MHz 

Vq ■= 300 mVp-p square wave: 

offset adjusted to zero fQ = 1 .0 kHz 
offset not adjusted fc ° ^ -^ ^^^ 




40 
140 

0.04 
20 


0.2 
100 




40 
140 

0.04 
20 


0.4 
200 


/xV(rms) 
mV(rms) 


Carrier Suppressions 

fs = 10kHz,300mV(rms) 

fQ = 500 kHz, 60 mV(rms) sine wave 
fQ = 10 MHz, 60 mV(rms) sine wave 


50 


65 
50 




40 


65 
50 




dB 


Transadnnittance Bandwidth (Magnitude) (R^ = 50^) 
Carrier Input Port, Vq = 60 mV(rms) sine wave 

fs = 1 .0 kHz, 300 mV(rms) sine wave 
Signal Input Port, V5 = 300 mV(rms) sine wave 

IVqI = 0.5V dc 




300 
80 






300 
80 




MHz 


Signal Gain 

Vg = 100 mV(rms), f = 1.0 kHz; |Vq| = 0.5V dc 


2.5 


3.5 




2.5 


3.5 




V/V 


Single-Ended Input Impedance, Signal Port, f = 5.0 MHz 
Parallel Input Resistance 
Parallel Input Capacitance 




200 
2.0 






200 
2.0 




kJ2 
PF 


Single-Ended Output Impedance, f = 10 MHz 
Parallel Output Resistance 
Parallel Output Capacitance 




40 
5.0 






40 
5.0 




pF 


Input Bias Current 

I1+I4 I7+I8 
'bS 2 '"bC" 2 




12 
12 


25 
25 




12 
12 


30 
30 


MA 


Input Offset Current 

'ioS"'l " '4' 'ioC " '7 " 's 




0.7 
0.7 


5.0 
5.0 




0.7 
0.7 


7.0 
7.0 


^^A 


Average Temperature Coefficient of Input Offset Current 
(T;j^ = -55°Cto+125°C) 




2.0 






2.0 




nA/°C 


Output Offset Current 
"6-'9» 




14 


50 




15 


80 


MA 


Average Temperature Coefficient of Output Offset Current 
(T^ = -55°Cto+125°C) 




90 






90 




nA/°C 


Common-Mode Input Swing, Signal Port, fg = 1 .0 kHz 




5.0 






5.0 




Vp-p 


Common-Mode Gain, Signal Port, fg = 1 .0 kHz, 
|Vq| = 0.5V dc 




-85 






-85 




dB 


Common-Mode Quiescent Output Voltage (Pin 6 or Pin 9) 




8.0 






8.0 




Vdc 


Differential Output Voltage Swing Capability 




8.0 






8.0 




Vp-p 


Power Supply Current 

'6 ^'9 
'10 




2.0 
3.0 


3.0 
4.0 




2.0 
3.0 


4.0 
5.0 


mAdc 


DC Power Dissipation 




33 






33 




mW 



(V+ = +12V dc, V- = -8.0V dc, I5 = 1.0mA dc, R|_ = 3.9kJ:2, Rg = I.Okfi, 7^= +25 C unless otherwise noted) 

*Pln number references pertain to K package pinout only. 
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SinnDtiCS DUAL CORE MEMORY SENSE AMPLIFIERS 



DESCRIPTION 

The 7520 Series Dual Core Memory Sense Amplifiers are 
designed for use in high speed core memory systems. 
Three separate logic configurations allow flexibility of 
system design. 

The 7520 and 7521 can be used to perform the function 
of a flip-flop or a data register which responds to the sense 
and strobe-input conditions. 

The 7522 and 7523 features an open collector stage which 
may be used to perform the wired-OR function. 

The 7524 and 7525 features two independent sense chan- 
nels with separate outputs. 

rm CONFIGURATIONS 



LINEAR INTEGRATED CIRCUITS 

FEATURES 

• DUAL SENSE AMPS 

• ±4mV THRESHOLD UNCERTAINTY 

• DESIGN VERSATILITY 

• 25ns PROPAGATION DELAY 

ABSOLUTE MAXIMUM RATINGS 



$N7S20 
SN7521 
SN7522 
SN7523 
SN7524 
$N7525 



Differential Input Voltage 


±5V 


vcc 


±7V 


Strobe & Gain Input Voltages 


+5.5V 


Storage Temperature 


-65°Cto+150°C 


Operating Temperature 


0°Cto+70°C 


Power Dissipation 


SOOmW 



B PACKAGE (Top View) 



7520/21 



7522/23 



7524/25 




ORDER 

PART NOS. i|^ 
SN7522N/ 
SN7523N '\— 




ORDER 
PART NOS. 
SN7524N/ 
SN7525N 




'The Signetics 7S20/21/22/23/24/25 does not require an external capacitor (Ce^t) '^° stabilize the pre-amplifler. Pin 1 n^ay be used 
as a test point, giving access to the pre-amplifler output. No degradation of performance will result If a 100pF capacitor Is connected 
from Pin 1 to GND. 



3IC DIAGRAMS 



7520/21 



7522/23 



7524/25 



i;;iiL>7c>[^3.T — oc 

lOBE A O ' l_l— S 

Rnap n n. , , I 



ROBE A O 1 

ROSE B O 1 



rO^' 



10BE A O 1 

RORF R O ' 



Output Q = 5^ + (Sa IN^ + Sg INg) Gq 

Output Q= Gq (5^ + S^ IN^ + Sg INg) 

where; 

GQ = Gate Q>2V 

S^ = Strobe A >2V 

IN^ = (VjnD ^* Inputs A^ and A2) >Vy 



IN 



Strobe B>2V 



B ~ *^lnD ^* Inputs B^ and 82) >Vt 



Gate Q< 0.8V 



Gnr=Gatea>2V 



Output Y = G(S^ IN^ + Sg INgl + G 

where; 

G = Gate>2V 

S^ = Strobe A >2V 

IN^ = (VjpQ at Inputs A^ and A2) >Vy 

Sg = Strobe B>2V 

INg = (V|Y,Q at Inputs B^ and B2) >Vj 

G = Gate < 0.4V 



Output A = S;j^ IN;;^ 

Output B = Sb INg 

where : 

S^ = Strobe A >2V 

IN^ = (V|p[j at Inputs A-| and A2) >Vj 

Sg = Strobe B>2V 

INg = (Vj„Q at Inputs B^ and B2) >Vj 
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LINEAR INTEGRATED CIRCUITS ■ 7520/21/22/23/24/25 



zLr:CTRiC 


:Ai. CHARACTERiSTtCS (Vgd 


= 5V, V(,(;2 = -5V, T^ = 0°C to +70°C, unless otherwise specified) 




PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNITS 






.^ », 7520 


11 


15 


18 


mV 


Vt 


Differential-Input Threshold 


Vref=15mV ^^^1 


8 


15 


22 


mV 




Voltage (See Note 1 ) 


Vref = 40mV ^^^0 
Strobe Input: VjnS = Vjn(i) 


36 
33 


40 
40 


44 
47 


mV 
mV 


VCMF 


Common-Mode Input Firing 
Voltage (See Note 2) 


Common-Mode Input Pulse: 
tr = tf < 15ns, tp(jn) = 50ns 
Ta = 25°C 




±3 




V 


'in 


Differential-input Bias Current 


Vcci = 5.25V, Vcc2 = -5.25V 
VinD = OmV 




30 


75 


juA 


'di 


Differential-Input Offset Current 


Vcci = 5.25V, Vcc2 = -5.25V 




0.5 




ma 


2inD 


Differential-Input Impedance 


f=1 kHz 




2 




kfl 


Vind) 


Logical 1 Input Voltage (gate 
and strobe inputs) 


Vcci = 4.75V, Vcc2 = -4.75V 
Vin(0) = 0.8V 


2 






V 


Vin(O) 


Logical Input Voltage (gate 


Vcci = 4.75V, Vcc2 = -4.75V 
Vin(1) = 2V 






0.8 


V 


"in(0) 


Logical Level Input Current 
(gate and strobe inputs) 


Vcci = 5.25V, Vcc2 = -5.25V 

Vin(0) = 0.4V 

Vcci= 5.25V, Vcc2 = -5.25V 






-1.6 
40 


mA 
MA 


'in(l) 


Logical 1 Level Input Current 


Vin(1) = 2.4V 










(gate and strobe inputs) 


Vcci = 5.25V, Vcc2 = -5.25V 
Vin(1) = Vcc1 






1 


mA 


Vout(l) 


Logical 1 Output Voltage 


Vcci = 4.75V, Vcc2 = -4.75V 
l|oad = -400MA 


2.4 


3.9 




V 


Vout(O) 


Logical Output Voltage 


Vcci= 4.75V, Vcc2 = -4.75V 
lsink=16mA 




0.25 


0.4 


V 


'OS(Q) 


Q Output Short-Circuit Current 


Vcci = 5.25V, V,c2 = -5.25V 


3.3 




5 


mA 


'OS(Q) 


Q Output Short-Circuit Current 


Vcci= 5.25V, Vcc2 = -5.25V 


2.1 




3.5 


mA 


'ccl 


V(;ci Supply Current 


Ta = 25°C 




28 




mA 


'cc2 


V(;c2 Supply Current 


Ta = 25°C 




-14 




mA 


^orD 


Differential-Input Overload 
Recovery Time (See Note 3) 


VinD = 2V, tr = tf = 20ns 




20 




ns 


tor CM 


Common-Mode Input Overload 
Recovery Time (See Note 4) 


VinCM = 2V, tr = tf = 20ns 




20 




ns 


tcyc(min] 


Minimum cycle time 






200 




ns 



PROPAGATION DELAY TIMES 


MIN 


TYP 


MAX 


UNIT 


SYMBOL 


FROM INPUT 


TO OUTPUT 


tpd(1)DQ'tpd(0)DQ 


Ai - A2 or B^ - B2 


Q 




20 
30 


40 


ns 
ns 


tpd(1)DQ'tpd(0)DQ 


A.| - A2 or Bi - B2 


Q 




25 
35 


55 


ns 
ns 


tpd(1)SQ'tpd{0)SQ 


Strobe A or B 


Q 




15 
25 


30 


ns 
ns 


tpd(1)SQ'tpd(0)SQ 


Strobe A or B 


Q 




15 
35 


55 


ns 
ns 


tpd(1)GQQ'tpd(0)GQQ 


GateQ 


Q 




10 
15 


20 


ns 
ns 


tpd(1)GQQ.tpd(0)GQQ 


GateQ 


Q 




15 
20 


30 


ns 
ns 


tpd(1)GQQ'tpd(0)GQQ 


GateQ 


Q 




15 
10 


20 


ns 
ns 



(SEE NOTES PAGE 128) 
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LINEAR INTEGRATED CIRCUITS ■ 7520/21/22/23/24/25 



LECTRiCAL CHARACTERISTICS (V^ci 


= 5V, Vc(;2 = -5V, T^ = 0°C to +70°C, unless otherwise noted) 




PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 






Vref=15mV 7522 


11 


15 


19 


mV 


Vt 


Differential Input Threshold 


7523 


8 


15 


22 


mV 




Voltage (See Note 1) 


Vref = 40my 7522 


36 


40 


44 


mV 






7523 


33 


40 


47 


mV 






Strobe Input: VjnS = Vjn(i) 










VCMF 


Common IViode Input Firing 


Common Mode Input Pulse: 




±3 




V 




Voltage (See Note 2) 


t^ = tf > 15ns, tp(|Y,) = 50ns 












Ta = 25°C 










'in 


Differential Input Bias Current 


Veci = 5.25V, Vcc2 = -5.25V 
VinD = OmV 




30 


75 


(XA 


'di 


Differential Input Offset Current 


Vcci = 5.25V, Vj,c2 = -5.25V 




0.5 




ma 


^inD 


Differential Input Impedance 


f=1 kHz 




2 




kO, 


Vin(l) 


Logical 1 Input Voltage (gate 
and strobe inputs) 


Veci = 4.75V, Vcc2 = -4.75V 
Vin(0) = 0-8V 


2 






V 


Vin(O) 


Logical Input Voltage (gate 
and strobe inputs) 


V^ci = 4.75V, Vcc2 = -4.75V 
Vin(1) = 2V 






0.8 


V 


'in(O) 


Logical Level Input Current 
(gate and strobe inputs) 


Vcci = 5.25V, Vcc2 = -5.25V 

Vin(0) = 0-4V 

Vcci = 5.25V, Vcc2 = -5.25V 




-1 


-1.6 
40 


mA 
MA 


'in(l) 


Logical 1 Level Input Current 


Vin(1) = 2.4V 












(gate and strobe inputs) 


Vcci = 5.25V, Vcc2 = -5.25V 
Vin(1) = Vcc1 






1 


mA 


Vout(l) 


Logical 1 Output Voltage 


Vcci = 4.75V, Vcc2 = -4.75V 
l|oad = -400juA,Vin = 2V 


2.4 


3.9 




V 


Vout(O) 


Logical Output Voltage 


Vcci = 4.75V, Vcc2 = -4.75V 
lsink= 16mA, Vin = 0.8V 




0.2 


0.4 


V 


'out(l) 


Output Reverse Current 


Vcci = 4.75V, Vcc2 = -4.75V 
Vout = 5.25V, Vin = 2V 






250 


/xA 


'os 


Output Short Circuit Current 


Vcci = 5.25V, Vcc2 = -5.25V 


2.1 




3.5 


mA 


'ccl 


Vgpi Supply Current 


Ta = 25°C 




27 




mA 


'cc2 


V(,(;2 Supply Current 


Ta = 25°C 




15 




mA 


torD 


Differential Input Overload 
Recovery Time (See Note 3) 


VinD = 2V,tr = tf = 20ns 




20 




ns 


tor CM 


Common Mode Input Overload 
Recovery Time (See Note 4) 


VinCM = ±2V,tr = tf = 20ns 




20 




ns 


*cyc(min) 


Minimum Cycle Time 






200 




ns 



PROPAGATION DELAY TIMES 


MIN 


TYP 


MAX 


UNIT 


SYMBOL 


FROM INPUT 


TO OUTPUT 


tpd(1)D 
tpd(0)D 
tpd(1)S 
tpd(0)S 
tpd(1)G 
tpd{0)G 


Ai - A2or Bi - B2 
Strobe A or B 
Gate 


Y 
Y 
Y 




20 
30 
15 
25 
10 
15 


45 
40 
25 


ns 
ns 
ns 
ns 
ns 
ns 



(SEE NOTES PAGE 128) 
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LINEAR INTEGRATED CIRCUITS ■ 7520/21/22/23/24/25 



: LECTRICAL CHARACTERISTICS (Vcd 


= 5V, V(;c2 = -5V, Ta = 0°C to +70°C, unl 


Bss Otherwise specified 


) 


PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 






Vref=15mV 7524 


11 


15 


19 


mV 


Vt 


Differential Input Threshold 


7525 


8 


15 


22 


mV 




Voltage (See Note 1 ) 


V^ef = 40mV 7524 


36 


40 


44 


mV 






7525 


33 


40 


47 


mV 






Strobe Input: VjnS = Vjn(i) 










VCMF 


Common Mode Input Firing 


Common Mode Input Pulse: 




±3 




v 




Voltage (See Note 2) 


t^ = tf < 15ns, tp/jn) = 50ns 












Ta = 25°C 










'in 


Differential Input Bias Current 


Vcei= 5.25V, Vcc2 = -5.25V 
VinD = OmV 




30 


75 


MA 


'di 


Differential Input Offset Current 


Veci = 5.25V, V^^l = -5.25V 




0.5 




MA 


ZjnD 


Differential Input Impedance 


f=1 kHz 




2 




kfi 


Vind) 


Logical 1 Input Voltage 
(strobe inputs) 


Vcci = 4.75V, Vcc2 = -4.75V 
Vin(0) = 0-8V 


2 






V 


Vin(O) 


Logical Input Voltage 
(strobe inputs) 


Vcci = 4.75V, Vcc2 = -4.75V 
Vin(1) = 2V 






0.8 


V 


'in(O) 


Logical Level Input Current 
(strobe inputs) 


Vcci = 5.25V, Vcc2 = -5.25V 

Vin(0) = 0-4V 

Vcci = 5.25V, Vcc2 = -5.25V 




-1 


-1.6 
40 


mA 
MA 


'in(l) 


Logical 1 Level Input Current 


Vin(1) = 2.4V 












(strobe inputs) 


Vcci = 5.25V, Vcc2 = -5.25V 

Vin(1) = Vcc1 

Vcci= 4.75V, Vcc2 = -4.75V 






1 


mA 


Vout(l) 


Logical 1 Output Voltage 


l|oad = -400mA, Vin(i) = 2V 
Vin(0) = 0.8V 


2.4 


3.9 




V 


Vout(O) 


Logical Output Voltage 


Vcci = 4.75V, Vcc2 = -4.75V 
'sink = 16mA, Vjn(0) = 0.8V 




0.25 


0.4 


V 


'os 


Output Short Circuit Current 


Vcci= 5.25V, Vcc2 = -5.25V 


2.1 




3.5 


mA 


'ccl 


Vggi Supply Current 


Ta = 25°C 




25 




mA 


'cc2 


^cc2 Supply Current 


Ta = 25°C 




-15 




mA 


torD 


Differential Input Overload 
Recovery Time (See Note 3) 


VinD = 2V,tr = tf = 20ns 




20 




ns 


tor CM 


Common Mode Input Overload 
Recovery Time (See Note 4) 


VinCM = ±2V,tr = tf = 20ns 




20 




ns 


tcyc(min) 


Minimum Cycle Time 






200 




ns 



PROPAGATION DELAY TIMES 


MIN 


TYP 


MAX 


UNIT 


SYMBOL 


FROM INPUT 


TO OUTPUT 


tpd(1)D 
tpd(0)D 

tpd(1)S 
tpd(0)S 


Ai - A2or Bi - B2 
Strobe A or B 


AorB 
AorB 




25 
20 

15 
20 


40 
30 


ns 
ns 

ns 
ns 



NOTES: 

1. The differential input threshold voltage (Vj) is defined as the 
DC input voltage (Vj^) required to force the output of the sense 
amplifier to the logic gate threshold voltage level. 

2. Common mode Input firing voltage is the common mode voltage 
that will exceed the dynamic range of the input at the specified 
conditions and cause the logic output to switch. The specified 
common mode Input signal is applied with a strobe enable 
signal present. 
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3. Differential input overload recovery time Is the time necessary 
for the device to recover from the specified differential input 
overload signal prior to the strobe enable signal. 



Common mode Input overload recovery time is the time neces- 
sary for the device to recover from the specified common mode 
input overload signal prior to the strobe enable signal. 
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HFMATiC DIAGRAMS 



7520/21 




7522/23 




7524/25 
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LINEAR INTEGRATED CIRCUITS ■ 7520/21/22/23/24/25 



jJ'jCAL GHAH ACTfcRlS | IC CURVES 



THRESHOLD VOLTAGE 

VERSUS 
REFERENCE VOLTAGE 



1 


BV 














X 
f 


T» . O'C to 70 


J 










y 


















/ 


















/ 


















/ 


















/ 


















/ 


















/' 

























































' REFERENCE VOLTAGE - 



COMMON-MODE FIRING 

VOLTAGE VERSUS 

FREE-AIR TEMPERATURE 



> 
















i 


-VCC2 


L • 








.vc„. 




i 












\ 
















i 
















I- 
















S , 












-^CMf 





















LOGICAL 1 LEVEL INPUT 
CURRENT VERSUS 
INPUT VOLTAGE 



■ 




























































































/ 


y 
















/ 


















A 






— 










y 


y' 














/" 


















I 

















THRESHOLD VOLTAGE 

VERSUS 

SUPPLY VOLTAGE 



NORMALIZED THRESHOLD 

VOLTAGE VERSUS 
PULSE REPETITION RATE 



1 






V.»-c 
























""-—-. 


.^ 










■^^ . 


— -.^^ 



































^ 


Bi 


n 


m 


s 


\\ 




= 




i 




ee; 


T» - 26X 










































i 


















= 


= ! 






a 




= 




= 


= E ! 3 


= s: j 


















~ 






















1 






















1 






1 




■ 










.. / 






= : 








r 1 = 




: : 


= 


': ~: 






























































































^. 





















Vcc - SUPPLY VOLTAGE — V 



DIFFERENTIAL-INPUT BIAS 

CURRENT VERSUS 
FREE-AIR TEMPERATURE 



DIFFERENTIAL-INPUT 

OFFSET CURRENT VS 

FREE-AIR TEMPERATURE 





«CC1 


... 












z 

i °' 
i "■• 

i 

s o.a 


Vcd 


" 












\ 


vccz - -»v 












VCC2 


.-w 












E 






























1 
















s 














I " 






*~^ 




■ — 






V 


s^ 
































"■"^ 


-^^ 


^ 






5 






























S ,(, 






























J 





























































20 30 40 60 60 

, - PREE-AtR TEMPERATURE — °C 



LOGICAL LEVEL INPUT 

CURRENT VERSUS 

INPUT VOLTAGE 



, - f=REE-Am TEMPERATURE - 



OUTPUT VOLTAGE VERSUS 

DIFFERENTIAL-INPUT 

VOLTAGE 





7.7B 


«CC1 


-V 














i 

1 


^CC2 


».c 














s 


















1 




■^ 














i 








*^ 










i 












^> 








^JS2l 




























' 









0.3B 0.00 0.71 







«..,«23A«D 


OOUTP 


UTOf7e.0,,B. 


0..V 








1 














— Il 


:;"Jv 


















__ 








> 


T)V 






S m 


- 


~ 






— * 




s .„ 












1 


.25-C 














1 '" 




























































^ 





























1 


S ' 





5 


m 


B 
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LINEAR INTEGRATED CIRCUITS ■7520/21/22/23/24/25 



'SCAL CHARACTERISTIC CURVES (Cont'd.) 



OUTPUT VOLTAGE VERSUS 

DIFFERENTIAL-INPUT 

VOLTAGE 



LOGICAL 1 OUTPUT 

VOLTAGE VERSUS 

LOAD CURRENT 



LOGICAL OUTPUT 

VOLTAGE VERSUS 

SINK CURRENT 





7B24, 7625 AND OUTPUT OF 7620, 7521 ONLY 






























VREf-l 






— *• 








""■ 
















HBt- 










































. Vcc 


-BV 














Vccj ■ -sv 


A 












Ta" 




















i 








I 



















< 3.f 

i 



i u 



"«.. 


■- 






— 












-VCC2--6V 




^ 






















•^ 


























^ 


















































































ALL TYPES 










762 


2, 7623) 

1 






' 











Vc 


1 






" 












VCC2--5 
T4-26-C 


















































































.762,, 


7824,7625 






"^ 


^ 


^ 




,.»' 





-^ 
















^f 


..^ 


-^ 


7622 


Cs 



















































tlO i15 ±20 t26 >30 

T - DIFFERENTIAL-INPUT VOLTAGE - 



300 400 600 600 700 aOO eOO 1000 
'load - '-O'^O CURRENT — ^A 



- SINK CURRENT — n 



WITCHIIMG CHARACTERISTICS (Propagation Delay Times) 



TEST CIRCUIT - DIFFERENTIAL AND 
STROBE INPUTS TO OUTPUTS 



7520/21 



VcC2 Vhep - ZOnriV p 



VOLTAGE WAVEFORMS - DIFFERENTIAL 
AND! STROBE INPUTS TO OUTPUTS 

DIFFERENTIAL . 





NOTES; 

1. Pulse generators have the following characteristics; 
E„,,* - 50^ t, = t^ - 15(±5)ns, tp,, - 100ns, 



"out 
^p2 



300n8, and PRR = 1 MHz. 



2. C,| Includes probe and )lg capacitance. 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 





-M U— 'pddlQgS 



NOTES: 

1. Pulse generators have the following characteristics; 
^OUT " ^°^ \ °° ^ " 15(±5)ns, tp,, - 100ns, 

t 2 = 300ns, and PRR - 1 MHz. 

2. C> Includes probe and jig capacitance. 
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hahas;t»=.ris i 



(Propagation Delay Times) (Cont'd) 



7522/23 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 



1 l^ 






\>^ 



'i uri 



-ir 



-Vv^-|_ 




NOTES: 

1. Pulse generators have the following characteristics: 
^out °° ^0^' tf ^ ^f ~ ''5(±5)ns, t^ = 100ns, 

t 2 = 300ns, PRR = 1 MHz. 

2. Strobe input pulse is applied to Strobe A when Inputs A> - Ao 
are being tested and to Strobe B when Inputs B^ - B2 are being 
tested. 

3. C^ includes probe and jig capacitance. 



7524/25 



DIFFERENTIAL 



TEST CIRCUIT 



\>^ 



1 -^i i 



VOLTAGE WAVEFORMS 



t^'p1-H "^^ M 'p2 H 




NOTES: 

1. Pulse generators have the following characteristics: 
^out " ^°^' V " *f = 15(±5)ns, tp, = 100ns, 
tp2 = 300ns, PRR = 1 MHz. 

2. Strobe input pulse Is applied to Strobe A when inputs A^ - A2 
are being tested and to Strobe B when Inputs B^ - B2 are being 
tested. 

3. C^ includes probe and jig capacitance. 
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SigilDtiGS 



m PERIPHERAL DRIVER 



LINEAR INTEGRATED CIRCUITS 



75450 



JjESCRSPTION 

The 75450 and 75450A are dual peripheral drivers designed 
for use in systems that employ TTL or DTL Jogic. These 
circuits feature two standard 7400 series gates and two 
uncommitted, high current, high voltage, npn output 
driver transistors. 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 




Supply Voftage 


+7V 


Input Voltage 


+5.5V 


Collector-Emitter Voltage 


+30V 


Continuous Collector Current 


300mA 


Continuous Total Power Dissipation 


800mW 


NOTES: 




Positive Logic: Y = AG (gate only) 




C = AG (gate and transistor) 






Gnd 7^ 



A PACKAGE 

(Top View) 

3" 

I 10 



ORDER PART NOS. 

SN75450N 
SN75450AN 



"^ 8 Sub 



tiillVALENT CIRCUIT 




O 20 O SL 




FCTRICAL CHARACTERISTICS -TTL GATES (V^c = 5V, T^ = 25°C) 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


V|H 


High-Level Input Voltage 




2 






V 


V|L 


Low-Level Input Voltage 








0.8 


V 


V| 


Input Clamp Voltage 


Vcc = 4.75V, 1, =-12mA 






-1.5 


V 


VOH 


High-Level Output Voltage 


Vcc = 4.75V, V|L = 0.8V 
Iqm = -400mA 


2.4 


3.3 




V 


Vol 


Low-Level Output Voltage 


ycc = 4.75V, ViH = 2V, 
IOL= 16mA 




0.22 


0.4 


V 


'i 


Input Current at Maximum Input A 
Input Voltage Input G 


Vcc = 5.25V, V^ =5.5V 






1 
2 


mA 


'IH 


High-Level Input Current Input A 
Input G 


Vcc = 5.25V, Vi = 2.4V 






40 
80 


ma 


'IL 


Low-Level Input Current Input A 
Input G 


Vcc = 5.25V, Vi = 0.4V 






-1.6 
-3.2 


mA 


'OS 


Short Circuit Output Current 


Vcc = 5.25V 


-18 




-55 


mA 


'CCH 


Supply Current, High-Level Output 


Vcc = 5.25V, V, =0 




2 


4 


mA 


'ecu 


Supply Current, Low-Level Output 


Vcc = 5.25V, V^ = 5V 




6 


11 


mA 
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LINEAR INTEGRATED CIRCUITS ■ 75450 



1 1 CTR3CAL CHARACTERISTICS - 


OUTPUT TRANSISTORS (Cont'd) 








PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


^(BR)CBO 

Collector-Base Breakdown Voltage 


ic = IOOmA, Ig = 


35 






V 


^(BR) CER 

Collector-Emitter Breakdown Voltage 


\q = 100/uA, Rbe = soon 


30 






V 


^(BR) EBO 

Emitter-Base Breakdown Voltage 


Ig = IOOmA, Ic = 


5 






V 


hpg Static Forward Current Transfer Ratio 


VcE - 3V, Iq = 100mA, 
Ta = 25°C 

VcE = 3V, \q = 300mA, 
Ta = 25°C 

VcE = 3V, \q = 100mA 

Ta = o°c 

VcE = 3V, Ic = 300mA, 
Ta = 0°C 


25 
30 
20 
25 








Vgg Base-Emitter Voltage 


lg= 10mA, 1^ = 100mA 




0.85 


1 


V 




Ig = 30mA, \q = 300mA 




1.05 


1.2 


V 


^CE (sat) 

Collector-Emitter Saturation Voltage 


Ib = 10mA, lc = 100mA 




0.25 


0.4 


V 




Ig'SOmA, lc = 300mA 




0.5 


0.7 


V 



.R AC f Ir.HISTlCS TTl GATFK (V^,^, = 5V, T^ = 25°C) 



PARAMETER 


TEST CONDITIONS 


75450 


75450A 


UNIT 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


TTL GATES 


*PLH Propagation Delay Time 
Low-to-High- Level Output 

*PHL Propagation Delay Time, 
High-to-High-Level Output 


Cl= 15pF, RL=400n 




12 
8 


22 
15 




20 
8 




ns 
ns 


OUTPUT TRANSISTORS 


tp Delay Time 
t^ Rise Time 
tj Storage Time 
tf Fall Time 


{q = 200mA, Iqi^) = 20mA 

'b(2) " -40mA, 
VBE(off) = -1V 
Cl= 15pF, Rl = 50 




8 
12 

7 
6 


15 
20 
15 
15 




8 
12 

7 
6 




ns 
ns 
ns 
ns 


GATES AND TRANSISTORS COMBINED 


tpLH Propagation Delay Time, 
Low-to-High-Level Output 

tpHL Propagation Delay Time, 
High-to-Low-Level Output 

tj|_(^ Transition Time, 

Low-to-High-Level Output 

t-p(^L Transition Time, 

High-to-Low-Level Output 


Ic = 200mA, Cl= 15pF, 
Rl"=50 




17 
16 

7 
9 






40 
25 
10 
12 




ns 
ns 
ns 
ns 
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signDtiES 



ilUAL PERIPHERAL DRIVER 



LINEAR INTEGRAO CIRCUITS 



75451 



The SN75451 and SN75451A dual peripheral drivers are 
versatile devices designed for use in systems that employ 
TTL or DTL logic. These circuits are dual AND drivers 
(positive logic) with the gate outputs internally connected 
to the npn output transistors. 

/ HSOLurt MAXIMUM RATINGS 
Supply Voltage {Vqq) 
Input Voltage 
Output Voltage 
Continuous Output Current 
Continuous Power Dissipation 
Positive Logic 

rHl'lH IABLE 



HiN CONFIGURATION 



+7V 

+5.5V 

+30V 

300mA 

800mW 

Y = AB 





V PACKAGE 
(Top View) 




c 

Gnd 4) 


• 




3^ V 
3^ 


xs 






ORDER PART NO. SN75451P/SN75451AP 















A 


B 


Y 




L 


L 


L (on state) 




L 


H 


L (on state) 






H 


L 


L (on state) 






H 


H 


H (off state) 















auiVALENT CIRCUl I (Each Driver) 




1 K^CAL CHARAUTtRISTICS 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


V|H 


High-Level Input Voltage 




2 






V 


V.L 


Low -Level Input Voltage 








0.8 


V 


V| 


Input Clamp Voltage 


Vcc - 4.75V, 1, =-12mA 






-1.5 


V 


'oh 


HIgh-Level Output Current 


Vrr = 4.75V. V,u = 2V 






100 


ma 


Vol 


Low-Level Output Voltage 


Vpp = 4.75V.V|, -0.8V 
Iql- 100mA '^ 
Vcc = 4.75V, v.. -0.8V. 
lOL- 300mA 




0.25 
0.5 


0.4 
0.7 


V 
V 


«i 


Input Current at Maximum Input Voltage 


Vqc - 5.25V, V| = 5.5V 






1 


mA 


>IH 


High-Level Input Current 


Vcc = 5.25V, V| = 2.4V 






40 


mA 


«1L 


Low-Level Input Current 


Vqc = 5.25V, V, = 0.4V 




-1 


-1.6 


mA 


'CCH 


Supply Current, High-Level Output 


Vqc = 5.25V, V, - 5V 




7 


11 


mA 


'CCL 


Supply Current, Low-Level Output 


Vcc = 5.25V, Vj = 




52 


65 


mA 
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LINEAR INTEGRATED CIRCUITS ■ 75451/N75451A 



JWITCHING CHARACTERiSTlCS (y^^ = 5V, T^ = 25°C) 



PARAMETER 


TEST CONDITIONS 


75451 


75451 A 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


*PLH P''oP39ation Delay Time 
Low-toHigh-Level Output 






20 


25 




45 




ns 


^PHL Pi'opag^t'O" Delay Time 
HIgh-to-Low Level Output 


lQw200mA,Cj_= 15pF 




20 


30 




25 




ns 


t-pi J, Transition Time, Low-to- 
High-Level Output 


RL = 50n 




10 






10 




ns 


t^^ 1^ Transition Time, High-to- 
Low- Level Output 






10 






12 




ns 
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IGH VOLTAGE 7-SEGMENT 
OECODER/DRIVER 



DESCRIPTION 

The DM8880 isa High Voltage Seven-Segment Decoder/Driver 
designed to decode BCD and drive gas filled seven-segment 
display tubes. 

Decoding is performed by a 16x7 read only memory. Thus, 
for applications desiring other fonts, or applications not 
using standard BCD inputs, the ROM contents can be 
altered via metal mask change to produce any seven- 
segment combination for any 16 binary input combinations. 

The output of the ROM is used to drive high voltage 
constant current sink generators. The current sinks will 
withstand 80V output min. The current sinks are ratioed 
to the B output current as required for even illumination 
of the segments. Output currents may be varied over a 
0.2 to 1.5 mA range through use of the external current 
programming input. 

Blanking input provides unconditional blanking of any out- 
put display, while the ripple blanking pins allow simple 
leading or trailing zero blanking. 

; EATURES 

• CURRENT SOURCE OUTPUTS 

• ADJUSTABLE OUTPUT CURRENT - 0.2 TO 1.5 mA 

• HIGH OUTPUT BREAKDOWN VOLTAGE - 110V TYP 

• SUITABLE FOR MULTIPLEX OPERATION 

• BLANKING AND RIPPLE BLANKING PROVISIONS 

• LOW FAN-IN AND LOW POWER 



LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATION 



DM8880 





B PACKAGE 








^C 


• 


n- 








^c 




n- 






1. 


B Input 






16. 


vcc 


2. 


C Input ^L_ 




J^* 


15. 


f Output 


3. 
4. 


Program i — 
BI/RBO *— 




n- 


14. 
13. 


g Output 
a Output 


5. 


RBI s\~ 




n- 


12. 


b Output 


6. 


D Input 






11. 


c Output 


7. 


A Input ^CZ 




J 11 


10. 


d Output 


8. 






Hi" 


9. 


e Output 




ORDER PART 








DM8880N-16 







:jGIC and CONNECTION DIAGRAMS 



I KUTH TABLE 



r' 



A INPUT "I 7°~t V>~ 



-j-O f-O 



RIPPLE 

BLANKING 

INPUT 



BLANKING | 
INPUT/ , 
RIPPLE .-1- 

BLANKING 
OUTPUT 




^: 



^: 



16 WORD X 7 BIT 

READ ONLY 

MEMORY 



^: 



CURRENT 
' PROGRAMMING 
INPUT 











/_ 




T'^NT^'' 


c. 


.. 














DECIMAL 

OR 
FUNCTION 


RBI 


" 


c 


B 


* 


BI/RBO 




" 


. 


. 


• 


' 


' 


DISPLAY 

s 
ft 


2 
3 

4 
5 
6 

8 
9 
10 

12 
13 

15 


X 
X 

X 
X 

X 
X 

X 











X 
























.0 







] 





1 













1 






1 






1 



1 











1 





1 












1 
























1 











1 
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.ABSOLUTE MAXIfVlUfVI 

vcc 

Input Voltage (Except B1) 
Input Voltage (B1) 
Segment Output Voltage 



7V Power Dissipation (Note 1) 600nnW 

6V Operating Temperature Range C to 70 C 

Vcc Storage Temperature Range -65 C to 150 C 

80V Lead Temperature (Soldering, 10 sec) 300°C 



-.1.ij:TRICaL CH&RAnTFRiSTIC5 


- (Hr.fP. 1i 










PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Logic "1" Input Voltage 


Vcc = 4.75V 


2.0 






V 


Logic "0" Input Voltage 


Vcc = 4.75V 






0.8 


V 


Logic "1" Output Voltage (RBO) 


Vcc = 4.75V, louT = -200mA 


2.4 


3.7 




V 


Logic "0" Output Voltage (RBO) 


Vcc " 4.75V, loUT = 8mA 




0.13 


0.4 


V 


Logic "1" Input Current (Except Bl) 


Vcc = 5.25V, V|N = 2.4V 




2 


15 


MA 




Vcc = 5.25V, V|N = 5.5V 




4 


400 


ma 


Logic "0" Input Current (Except B 1 ) 


Vcc = 5.25V, V|N = 0.4V 




-300 


-600 


HA 


Logic "0" Input Current (B 1 ) 


Vcc = 5.25V, V|N = 0.4 V 




-1.2 


-2.0 


mA 


Power Supply Current 


Vcc = 5.25V, All Inputs = 0V, 












Rp =2.2k 




27 


43 


mA 


Input Diode Clamp Voltage 


Vcc = 5V, l|N = -12mA, 












Ta =25°C 




-0.9 


-1.5 


V 


Segment Outputs: 












Outputs a, f, g On Current Ratio 


All Outputs = 50V, 












Output b Curr. = Ref. 


0.88 


0.93 


0.98 




Output c On Current Ratio 


All Outputs = 50 V, 












Output b Curr. = Ref. 


1.19 


1.25 


1.31 




Output d On Current Ratio 


All Outputs = 50V, 












Output b Curr. = Ref. 


0.95 


1.00 


1.05 




Output e On Current Ratio 


All Outputs = 50V, 












Output b Curr. = Ref. 


1.04 


1.10 


1.16 




Output b On Current 


Vcc = 5V, VOUT b = 50V, 












Ta=25''C, Rp= 18.1k 


0.18 


0.20 


0.22 


mA 




Vcc = 5V, VoUT b = 50V, 












Ta = 25°C, Rp = 7.03k 


0.45 


0.50 


0.55 


mA 




Vcc = 5V, VouT b = 50V, 












Ta = 25° C, Rp = 3.40k 


0.90 


1.00 


1.10 


mA 




Vcc = 5V, VoUT b = 50V, 












Ta=25°C, Rp = 2.20k 


1.45 


1.50 


1.65 


mA 


Output Saturation Voltage 


Vcc = 4.75V, l0UT= 2mA, 












Rp=1k±5% 




0.8 


2.5 


V 


Output Leakage Current 


V0UT=75V, BI = OV 




.003 


3 


ma 


Output Breakdown Voltage 


IQUT = 250mA, BI = OV 


80 


110 




V 


Propagation Delays: 












BCD Input to Segment Output 


Vcc = 5V, Ta = 25°C 




0.4 


10 


MS 


Bl to Segment Output 


Vcc = 5V, Ta = 25°C 




0.4 


10 


MS 


RBI to Segment Output 


Vcc = 5V, Ta = 25°C 




0.7 


10 


MS 


RBI to RBO 


Vcc = 5V, Ta = 25°C 




0.4 


10 


MS 



Note 1: Min/max limits apply across the guaranteed operating temperature range of C to 70 C unless otherwise specified. Typicals are for 
Vqc = 5V, Tfi^ = 25''c. Positive current is defined as current into the referenced pin. 
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LINEAR INTEGRATED CIRCUITS ■DM8880 



TYPICAL APPLICATION 



OUTPUT CURRENT 
PROGRAMMING 



ON CURRENTS vs. 
TEMPERATURE 









































• Vcc - 6V - - - 
" VOUT - BOV " " " 
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signotiGs 



HIGH PERFORMANCE 
IPERATIONAL AMPLIFIER 



DESCRIPTION 

The LM 101 A, LM201A, and LM301A are high performance 
operational amplifiers featuring high gain, short circuit pro- 
tection, simplified compensation and excellent temperature 
stability. 

FEATURES 

• SHORT CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL 
VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 



LM101A/LM201A ±22V 



Supply Voltage 

Power Dissipation (Note 1) 
Differential Input Voltage 
Input Voltage (Note 2) 
Output Short Circuit Duration 
Operating Temperature Range 



Storage Temperature Range 

Lead Temperature (Soldering, 60 sec. 

NOTES: 

1. Absolute maximum rating holds for all packages. The maximum 
junction temperature is 150°C for the LM101A and 100°C for 
the LM201A and the LIVI301A. For operation at elevated tem- 
peratures, derate according to appropriate thermal resistances 
given under package Information. 

2. For supply voltages less than tIBV, the absolute maximum 
input voltage is equal to the supply voltage. 

EQUIVALENT CIRCUIT 



LM301A 


±18V 




500mW 




±30V 




±15V 




Indefinite 


LM101A 


-55°Cto125°C 


LM201A 


-25*C to 85°C 


LM301A 


0°C to 70°C 




-65°Cto150°C 


) sec.) 


300°C 




LINEAR INTEGRATED CIRCUITS 

PIN CONFIGURATIONS 



LM101A 
LM201A 
LM301A 



A & 1 PACKAGE (Top View) 






1. NC 


•c 


• — 1^^ 2. NC 

— ' 3. Freq. Comp./Offset Null 


^r 


"n 13 4. Inverting Input 






5. Noninverting Input 


= L 


D" 6. V- 1 


^[2 ^^ 1— -],o 9. Offset Null 






10. Output 


•c 


3' 11. v + 


c 


— 1 J 12. Freq. Comp. 
-' 13. NC 






14. NC 


ORDER PART NOS. 


LM101AD/LM201A/LM301AD ^Rjl^SJ^f^lV/'-^^''^^^-''*/ 


Q PACKAGE 




• 


1. NC 


C 




^10 2. Bal/Comp 
3. Input 


^L 




J° 4. Input 


C 


Ij^ 


-' 6. Bal 


C 


-^;>- 


~|7 7. Output 
8. V+ 


'L 




D° 9. Comp 
in Nir 


ORDER PART NOS. 


LM 1 01 Aa/L(V1201 AQ/LiV1301 AQ 


T PACKAGE 


1 1 1. Freq. Comp/Offset Null 


^^--"'^v.^ 2. Inverting Input 


/o, • jO\ 3. Noninverting Input 


f^_JX^\ 4. V- 


r-r.y~~° 5. Offset Null 


\o' 4 °o/ 6. Output 


V._°,-^ 7. V + 


8. Freq. Comp. 


ORDER PART NOS. 


LIW 1 01 AH/LM201 AH/LM301 AH 


V PACKAGE 




• 


1. Freq. Comp./Offset Null 


'C 




_l ° 2. Inverting Input 




. 


—1 3. Noninverting Input 

J' 4, V" 

-\e 5. Offset Null 


■Ji>^ 






6. Output 


•L 




Il» 7. V + 

R. Fran, r.nmn. 


ORDER PART NO. 


LM101AN/LM201AN/LM301AN 
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LINEAR INTEGRATED CIRCUITS ■ LM101A/ LM201A/ 301A 



El ECTRICAL CHARACTERISTICS 

LM 1 01 A: -55°C < Ta < 1 25°C 

LM201 A: — 25°C < Ta < 85"C ±5V< Vs <±20V and Ci = 30pF unless otherwise specified.) 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 
Input Offset Current 


T^ = 25°C, Rs<50kn 
Ta = 25°C 




0.7 
1.5 


2.0 
10 


mV 
nA 


Input Bias Current 
Input Resistance 


Ta = 25°C 
Ta = 25°C 


1.5 


30 
4 


75 


nA 

Mn 


Supply Current 


Ta = 25°C, Vs=±20V 




1.8 


3.0 


mA 


Large Signal Voltage 
Gain 


T;^ = 25°C, Vs = ±15V 


50 


160 




V/mV 


Input Offset Voltage 


Rg < 50kn 






3.0 


mV 


Average Temperature 
Coefficient of Input 
Offset Voltage 






3.0 


15 


mV/°C 


Input Offset Current 








20 


nA 


Average Temperature 
Coefficient of Input 
Offset Current 


25°C<Ta< 125°C 
-55°C<T^<25°C 




0.01 
0,02 


0.1 
0.2 


nA/°C 
nA/°C 


Input Bias Current 








100 


nA 


Supply Current 


T^ = +125°C, Vs = ±20V 




1.2 


2.5 


mA 


Large Signal Voltage 
Gain 


Vg = ±15V, VouT^ilO'*/ 
R|_>2kn 


25 






V/mV 


Output Voltage Swing 


Vg = ±15V, Rl= 10kn 
RL = 2kn 


±12 
±10 


±14 
±13 




V 
V 


Input Voltage Range 


Vg = +20V 


±15 






V 


Common Mode 
Rejection Ratio 


Rg < 50kn 


80 


96 




dB 


Supply Voltage 
Rejection Ratio 


Rg< 50kn 


80 


96 




dS 



I (W301A 
LECTRiCAL CHARACTERISTICS (0°C<T^<70°C, ±5V, < Vg < ±15V and Ci = 30pF unless otherwise specified.) 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Input Offset Voltage 


Ta = 25°C, Rg<50kn 




2.0 


7.5 


mV 


Input Offset Current 


Ta = 25°C 




3 


50 


nA 


Input Bias Current 


Ta = 25°C 




70 


250 


nA 


Input Resistance 


Ta = 25°C 


0.5 


2 




Mn 


Supply Current 


T;^ = 25°C, Vg = ±15V 




1.8 


3.0 


mA 


Large Signal Voltage 
Gain 


Ta = 25°C, Vs = ±15V 
VouT = *10^; RL>2kn 


25 


160 




V/mV 


Input Offset Voltage 


Rg < 50kn 






10 


mV 


Average Temperature 
Coefficient of Input 
Offset Voltage 






6.0 


30 


mv/°c 


Input Offset Current 








70 


nA 


Average Temperature 
Coefficient of Input 
Offset Current 


25°C < T^ < 70 °C 
0°C < Ta < 25 °C 




0.01 
0.02 


0.3 
0.6 


nA/°C 
nA/°C 


Input Bias Current 








300 


nA 


Large Signal Voltage 
Gain 


Vg = ±15V, VouT = *10V 

Rl >2ka, 


15 






V/mV 


Output Voltage Swing 


Vg = ±15V, Rl= lOkn 
RL = 2kn 


±12 
±10 


±14 
±13 




V 
V 


Input Voltage Range 


Vs = ±15V 


±12 






V 


Common Mode 
Rejection Ratio 


Rg < 50kn 


70 


90 




dB 


Supply Voltage 
Rejection F^atio 


Rg < 50kn 


70 


96 




dB 
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LINEAR INTEGRATED CIRCUITS" LM 101 A/201 A/301 A 



YPICAL CHARACTERISTIC CURVES 



INPUT VOLTAGE RAr^QE 
VERSUS SUPPLY VOLTAGE 



LM101A/LM201A/ 



OUTPUT SWING VERSUS 
SUPPLY VOLTAGE 





















y^ 








^ 




^ 




y 








y 
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\ 
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SUPPLY VOLTAGE 
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1* 



INPUT VOLTAGE RANGE 
VERSUS SUPPLY VOLTAGE 



LM301A 



OUTPUT SWING VERSUS 
SUPPLY VOLTAGE 
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VOLTAGE GAIN 



LM101A/LM201A 



SUPPLY CURRENT 



INPUT CURRENT 















1 
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LINEAR INTEGRATED CIRCUITS ■ LM101A/LM201A/301A 



PICAL CHARACTERISTIC CURVES (Cont'd.) 



VOLTAGE GAIN 



LM301A 



SUPPLY CURRENT 



INPUT CURRENT 
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■ 



















^ 




■ — 


1 — 


BIAS 









































































































—. _ 




— 


— °L 


SET 































CURRENT 


LIMITINC 
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LM101A/LIVI201A/LM301A 



INPUT NOISE VOLTAGE 
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COMMON MODE REJECTION 
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LINEAR INTEGRATED CIRCUITS ■ LM101A/LM201A/301A 



'PSCAL CHARACTERISTIC CURVES (Cont'd.) 



OPEN 


LOOP FREQUENCY 
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iSH PERFORMANCE AMPLIFIER 



SIHSCRJPTION 

The LMIOI and LM201 are high performance opera- 
tional amplifiers featuring high gain, short circuit pro- 
tection, simplified compensation and excellent temperature 
stability. 

: EATURES 

• SHORT CIRCUIT PROTECTION 

• OFFSET VOLTAGE NULL CAPABILITY 

• LARGE COMMON-MODE AND DIFFERENTIAL 
VOLTAGE RANGES 

• LOW POWER CONSUMPTION 

• NO LATCH UP 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ±22V 

Power Dissipation (Note 1) 500mW 

Differential Input Voltage ±30V 

Input Voltage (Note 2) +15V 



Output Short Circuit Duration 
Operating Temperature Range 



Indefinite 
LM101 -55°Cto125°C 
LM201 0°C to 70°C 



Storage Temperature Range 

Lead Temperature (Soldering, 60 sec.) 



-65 C to 150 C 
300°C 



NOTES 

1. Absolute maximum rating holds for all paclcages. The maxi- 
mum Junction temperature is 150°C for the LIVI101 and 100°C 
for the LM201. For operation at elevated temperatures, derate 
according to appropriate thermal resistances given under pacic- 
age information. 

2. For supply voltages less than +15V, the absolute maximum 
input voltage is equal to the supply voltage. 

iSOlVALENT CIRCUIT 




LINEAR WnBRATED CIRCUITS 



LMior 

LM201 



PIN CONFIGURATIONS 





A & 1 PACKAGE (Top View) 




• 


-] „ 2. NC 

3. Freq. Comp./Offset Null 
^13 4. Inverting Input 

5. Noninverting Input 
Zl" 6. V" 
— 1„ 7. NC 
— ' 8. NC 
^ 10 9. Offset Null 
10. Output 

3' 11. v+ 

— 1 , 12. Freq. Comp. 
13. NC 




UM10IN-141 
LIV120IN-14/ 


14. NC 
ORDER PART NOS. 

Silicone LMIOI D ) Ceramic 
LM201D / 






PACKAGE 

1. NC 
■"1,0 2. Bal/Comp 

3. Input 
3« 4. Input 

-1° 6. Bal 
— 1, 7. Output 
^ 8. V+ 
^e 9. Comp 
10. NC 


c 
c 


• 






ORDER PART NOS. 
LM101Q/LI\1201Q 


T PACKAGE 

1. Freq. Comp/Offset Null 
^^i— L^,^ 2. Inverting Input 
/q 8 o\ 3- Noninverting Input 
/ -rs.. ' \ 4. V- 
r'r-rV^'~°1 5. Offset Null 
Vi' 4 °o/ ^- Output 

8. Freq. Comp. 

ORDER PART NOS. 
LrVI101H/LM201H 






V PACKAGE 


'[I 


• 


1. Freq. Comp./Offset Null 
U' 2. Inverting Input 
_l 3. Noninverting Input 
-1' 4, V" 
-|e 5. Offset Null 

6. Output 
3^ 7. V + 




OR 


DER PART NO. LM201N 
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LINEAR INTEGRATED CIRCUITS ■ LM101/201 



J CTRICAL CHARACTERISTICS 



( -55°C < Ta < 1 25°C, +1 5V < Vs < +20V and Ci = 30 pF 
unless otherwise specified). 



LM101 PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


Ta = 25° C, Rj^ lOkn 




1.0 


5.0 


mV 


Input Offset Current 


Ta = 25'-C 




40 


200 


nA 


Input Bias Current 


Ta = 25°C 




120 


500 


nA 


In, Resistance 


Ta = 25°C 


300 


800 




kn 


Supply Current 


T^ = 25°C, V3 = ±20V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


T^ = 25°C, V5 = +15V 












VQy-r = ±10V, RL>2kn 


50 


160 




V/mV 


Input Offset Voltage 


R5< lOkfi 






6.0 


mV 


Average Temperature 

Coefficient of Input Offset 
Voltage 


Rj < 50n 
Rj^ lOkn 




3.0 
6.0 




mv/°c 
mv/°c 


Input Offset Current 


T^ = +125°C 




10 


200 


nA 




T^ = -55°C 




100 


500 


nA 


Input Bias Current 


Ta = -55°C 




0.28 


1.5 


mA 


Supply Current 


T^ = +125°C, Vs = +20V 




1.2 


2.5 


mA 


Large Signal Voltage Gain 


Vg = ±15V, VouT = ±''OV 












Rl > 2kn 


25 






V/mV 


Output Voltage Swing 


V = +15V, R, = lOkn 
Rl= 2kn 


±12 
+10 


±14 
±13 




V 
V 


Input Voltage Range 


Vs=±15V 


±12 






V 


Common Mode Rejection Ratio 


Rj^ lOkn 


70 


90 




dB 


Supply Voltage Rejection Ratio 


Rj^ lOkn 


70 


90 




dB 



LM201 PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Input Offset Voltage 


T^ = 25°C, Rs< lOkn 




2.0 


7.5 


mV 


Input Offset Current 


Ta = 25° C 




100 


500 


nA 


Input Bias Current 


Ta = 25° C 




0.25 


1.5 


mA 


Input Resistance 


Ta = 25°C 


100 


400 




kn 


Supply Current 


T^ = 25°C, V5 = ±20V 




1.8 


3.0 


mA 


Large Signal Voltage Gain 


T^= 25°C, V5 = ±15V 












VouT = ±10V, RL>2kt2 


20 


150 




V/mV 


Input Offset Voltage 


Rj^ lOkn 






10 


mV 


Average Temperature 

Coefficient of Input Offset 
Voltage 


Rj^ son 

R5< lOkn 




6 
10 




mv/°c 

iuV/°C 


Input Offset Current 


T^ = +70°C 




50 


400 


nA 




Ta= o°c 




150 


750 


nA 


Input Bias Current 


Ta= o°c 




0.32 


2.0 


ma 


Large Signal Voltage Gain 


V3=±15V, Vqut^^IOV 












RL>2kn 


15 






V/mV 


Output Voltage Swing 


Vs=±15V, R|_ = lOkn 


±12 


+ 14 




V 




Rl= 2kn 


±10 


±13 




V 


Input Voltage Range 


Vs=+15V 


±12 






V 


Common Mode Rejection Ratio 


Rs<10kn 


65 


90 




dS 


S Supply Voltage Rejection Ratio 


R^< lOkn 


70 


90 




dB 



6-170 



LINEAR INTEGRATED CIRCUITS ■ LM101/201 



:al characteristic curves 



LM101 

INPUT VOLTAGE RANGE 
VERSUS SUPPLY VOLTAGE 
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SUPPLY VOLTAGE l±V) 



LM201 

INPUT VOLTAGE RANGE 
VERSUS SUPPLY VOLTAGE 
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LINEAR INTEGRATED CIRCUITS ■ LM101/201 



(Cont'd. 



LM101 



VOLTAGE GAIN 



- 
































Ta- 


-55°C 




,^^ 






ta - 25-c 


'^ 








Ta - 126-C 








,--— 


-^ 



































SUPPLY VOLTAGE (±VI 







SUPPLY CURRENT 






































— I^ 








^ 






-r^;^ 






s 












— 


3 






— ta° 


126°C _ 





















































SUPPLY VOLTAGE (±V) 



INPUT CURRENT 





























V 


i-±16 


V 


N 


















\ 


















\ 


BIAS 
















\ 


V 












^^ 


OFFS 


T 














^ 


^ 







" 



-75 -50 -25 25 50 75 100 125 

TEMPERATURE "C 



LM201 



VOLTAGE GAIN 































Ta = 


25°C 






^ 





























































SUPPLY VOLTAGE (tVI 



SUPPLY CURRENT 



SUPPLY VOLTAGE (±VI 



INPUT CURRENT 

































zs-c 










.^-- 


-^ 








^ 



























































































\ 


S^ 










V 


,.±1 


iV 




S 


k 




















X 


BIAS 










N 










X 


^ 








X 


^ 




OFF! 






X 


^ 










ET 



























20 40 

TEMPERATURE "C 



6-172 



LINEAR INTEGRATED CIRCUITS ■ LM101/2C1 



PSCAl CHARACTERISTIC CURVES (Cont'd. 
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»l^i l-KlHi U: iillRV 



I irstfCQ 



(Cont'd. 
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!CAT^^J^JS (Pin numbers shown refer to T or V package only) 



INVERTING AMPLIFIER 
WITH BALANCING CIRCUIT 



INPUT O-^VlA- 




tMay be zero or equal to parallel combination 
of R^ and Ro for nnlnlmum offset. 



LOW DRIFT SAMPLE 
AND HOLD 




XJ-^^ 



1 ^Ri T _Lc2" 
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BignDtiiGS 



fiiiiiififi^fi' 

i uiii u ^Be 



SPERATIONAL AMP 



LINEAR INTEGRATED CIRCUITS 



LM107 
LM307 



The LM 107/207/307 i<: a general purpose internally com- 
pensated operational amplifier. Advanced processing tech- 
niques provide input currents which are an order of magni- 
tude lower than the iifiJ09. Standard pin out allows plug 
in replacement for the mA709, LM101, LM101A, and the 
iuA741. 

• 3mV MAX OFFSET VOLTAGE OVER TEMP 

• 100 nA MAX INPUT CURRENT OVER TEMP 

• 20 nA MAX INPUT OFFSET CURRENT OVER TEMP 

• OFFSETS GUARANTEED OVER COMMON MODE 
RANGE 

• INPUT/OUTPUT SHORT CIRCUIT PROTECTED 
"'If!!' Ml F fVlAXIiyiUM RATINGS 



Supply Voltage LM107 


±22V 


LM307 


±18V 


Power Dissipation (Note: 1) 


500 mW 


Differential Input Voltage 


±30V 


Input Voltage (Note 2) 


±15V 


Output Short-Circuit Duration (Note 3) 


Indefinite 


Operating Temperature Range LM107 


-55°Cto125°C 


LM207 - 


- 25°Cto85°C 


LM307 


G°C to 70°C 


Storage Tenriperature Runge 


-65°Cto150°C 


Lead Temperature (Soldering, 60 sec) 


300° C 


..: M-iiffkLtUT SCHEIVIATSC 





'^"■' fflfJK 


oGURATiONS 




T PACKAGE 




(Top View) 
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LM107H/LM207H/LM307H 1 


V PACKAGE 




^U. 


• 


:!■ i 


Inverting Input 


^c 






H' I 


Nonlnverting Input 




^^«^_ 


3E 




^xn 


n- 1; 


NC 
Output 






^C 




3' I- 


NC 


ORDER PART NO. 




LM107N/LM207N/LM307N 









r^ 



R4 



6-175 



LINEAR INTEGRATED CIRCUITS" LM107/207/307 







LM 101/207 


LM307 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Input Offset Voltage 


T^ = 25°C, Rs<10Kf2 
T^ = 25°C, Rg < 50KJ2 


_ 


0.7 


2.0 


- 


2.0 


7.5 


mV 


Input Offset Current 


T^ = 25°C 


- 


1.5 


10 


- 


3 


50 


nA 


Input Bias Current 


t/=25°C 


- 


30 


75 


- 


70 


250 


nA 


Input Resistance 


Ta = 25°C 


1.5 


4 


- 


0.5 


2 


- 


MO 


Supply Current 


T^ = 25° C, Vg = ±20V 
T^ = 25°C, Vg = ±15V 


- 


1.8 


3.0 


- 


1.8 


3.0 


mA 
mA 


Large Signal Voltage 
Gain 


T^ = 25°C,Vg = ±15V 
VouT = *10V. 
RL>2Kn 


50 


160 


- 


25 


160 


- 


V/mV 


Input Offset Voltage 


Rg^lOKH 
Rg < 50Kn 






3.0 


_ 


- 


10 


mV 
mV 


Average Temperature 
•Coefficient of Input 
Offset Voltage 






3.0 


15 


- 


6.0 


30 


mv/°c 


Input Offset Current 




- 


- 


20 


- 


- 


70 


nA 


Average Temperature 
Coefficient of Input 
Offset Current 


25°C<T^<125°C 
-55°C<T^<25°C 


- 


0.01 
0.02 


0.1 
0.2 


= 






nA/°C 
nA/°C 


Average Temperature 
Coefficient of Input 
Offset Current 


25°C < T^ < 70°C 
0°C < T^ < 25°C 


- 


- 




- 


0.01 
0.02 


0.3 
0.6 


nA/°C 
nA/°C 


Input Bias Current 




- 


- 


100 


- 


- 


300 


nA 


Supply Current 


T^ = +125°C, 
Vg = ±20V 


- 


1.2 


2.5 


^ 




- 


mA 


Large Signal Voltage 
Gain 


Vg = ±15V,VouT= 
±10V, RL>2Kn 


25 


- 


- 


15 


- 


- 


V/mV 


Output Voltage Swing 


Vg = ±15V, Rl = lOKf^ 
RL=2Kn 


±12 
±10 


±14 
±13 


- 


±12 
±10 


±14 
±13 


— 


V 
V 


input Voltage Range 


Vg = ±20V 
Vg = ±15V 


±15 


: 




±12 


_ 


_ 


V 
V 


Common Mode 
Rejection Ratio 


Rg^lOKfi 
Rg < BOKfi 


80 


96 


- 


70 


90 


- 


dS 

dB 


Supply Voltage 
Rejection Ratio 


Rg^lOKfi 
Rg < 50KJ2 


80 


96 


_ 


70 


96 


— 


dB 
dB 



NOTES: 

1. For operating at elevated temperatures, the device must be derated! based on a 150 C maximum junction temperature and a tliermal 
resistance of 150 C/W junction to ambient or 45 C/W junction to case (for T Pacl<age). 

2. For supply voltages less than ±1 5V, the absolute maximum input voltage is equal to the supply voltage. 

3. Continuous short circuit is allowed for case temperatures to 70 C and ambient temperatures to 55 C. 

4. The specifications apply for -55°C to 125°C for LIV1107 and 0°C to 70°C for LM307 unless otherwise specified. 

5. ±5V < Vg < ±15V unless otherwise specified. 
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YJ^ICAL PERFORMANCt CURVES (cont'd) 



VOLTAGE GAIN 

































j^:^ 


1 — 






^^ 




7a -25"'- 




.-^ 

















































SUPPLY VOLTAGE (±V) 



OPEN LOOP 
FREQUENCY RESPONSE 











Ta - 26"C 
Vs-llSV 


^^ 


\ 
















\ 
















\ 
















\, 
















\ 
















\ 



10 100 Ik 10k 100k IM 10M 

FREQUENCY (Hzl 



CURRENT 


LIMITING 


~~^ 


"^ 


^ 




vs = 


115V 






\ \ 

"^ v 

•. 1 V 


\ 


\r 






% 





























INPUT NOISE CURRENT 





-- 


— 


— 


- 


- 






- 

































































\ 
























\. 


s 
























V 




V 


























\ 


























'S 


s 


s 


^ 












' 
































































































s 


























^ 
























s 




V 


^oH, 




















s 






•^ 


^. 




















^t 


■&2 



































10 15 20 25 30 

OUTPUT CURRENT llmA) 



LARGE SIGNAL 
FREQUENCY RESPONSE 



100 IK 



lOK 100K 



FREQUENCY (Hz) 



VOLTAGE FOLLOWER 
PULSE RESPONSE 















Ta- 
Vs = 


25°C 
11 5V 1 


8 

_ 4 

> 

i 
§ 

-4 
-6 
-8 
-10 




























\ 
































L 
























\ 


\ 
















' 






\ 










1 


1 








\ 










1 


1 














\ 
























^ 
































-■ 


-- 
























\ 


\ 


V. 


•> 






W 
























Ta - 25°C 1 























FREQUENCY (Hzl 



-10 10 20 30 40 60 60 70 80 90 
TIME (jis) 



i:,iL APPLICATIONS 



INVERTING AMPLIFIER 

"2 




NON-INVERTING AMPLIFIER 

Ri 



NON-INVERTING 
AC AMPLIFIER 




Rl +R2 




' -p VouT - - 
— .? R1N-R3 



R3.Rl#R2. 



6-178 
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;i ^'01 



VOLT REGULATORS 



LINEAR INTEGRATED CIRCUITS 



LM109 
LM209 
LM309 



^fcSCRiPTIOM 

The LM109 and LM309 are complete 5 volt regulators 
fabricated on a single silicon chip. These regulators are 
designed for local "on card" regulation to eliminate many 
of the noise and ground loop problems associated with 
single-point regulation. They employ internal current limit- 
ing, thermal shutdown, and safe-area compensation which 
makes the circuitry essentially blow-out proof. If adequate 
heat sinking is provided, the devices can deliver output 
currents in excess of 200mA from the TO-5 package, and 
1A from the TO-3 package. In addition to their use as 
fixed 5 volt regulators, these devices may be used with 
external components 1o obtain adjustable output levels. 
They may also be usud as the power pass- element in 
precision regulators. 

• OUTPUT CURRENTS IN EXCESS OF 1 amp 

• INTERNAL THERMAL OVERLOAD PROTECTION 

• INTERNAL CURRENT LIMITING 

• NO EXTERNAL COMPONENTS REQUIRED 

AHSOLUTE MAXIIVIUM RATINGS 

Input Voltage 35V 

Power Dissipation Internally Limited 
Operating Junction Temperature Range 

LM109 -55°Cto150°C 

LM309 0°Cto125°C 

Storage Temperature Range -65 C to 150 C 

Lead Temperature (Soldering, 10 sec) 300°C 

nijIVALENT CIRCUIT 



PIN CONFIGURATIONS 







H PACKAGE 










(Bottom View) 
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\ 
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20 
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1. 


Input 
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2. 
3. 


Output 
Ground 


ORDER PARTNOS. 


LM109H/LM209H/LM309H 






K PACKAGE 










(Bottom View) 






^ 


^^ 


O ^««v^^ 






c° 




o) 

o ^,„y^ 


1. 


Input 
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2. 


Output 


Case 


is connected to ground. 






ORDER PART NOS 


LM109K/LM209K/LM309K 
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LINEAR INTEGRATED CIRCUITS ■ LM109/309 





(Note 1) 
















PARAMETER 


CONDITIONS 


LM109 


LM309 


UNITS 


Output Voltage 


Tj = 25°C 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


V 


4.7 


5.05 


5.3 


4.8 


5.05 


5.2 


Line Regulation 


T. = 25°C 


















7V<V,^<25V 




4 


50 




4 


50 


mV 


Load Regulation 


Tj = 25°C 
















TO-5 


5mA<lQu^<0.5A 




20 


50 




20 


50 


mV 


TO-3 


5mA<lQ,j^<1.5A 




50 


100 




50 


100 


mV 


Output Voltage 


7V<V,^<25V 


















Sf^A^loujOmax 

P<P 
^ max 


4.6 




5.4 


4.75 




5.25 


V 


Quiescent Current 


7V<V,^<25V 




5.2 


10 




5.2 


10 


mA 


Quiescent Current Change 


7V<V,|^<25V 






0.5 






0.5 


mA 


Output Noise Voltage 


5mA<louT<lmax 
Ta = 25°C 

10Hz<f <100kHz 




40 


0.8 




40 


0.8 


mA 
MV 


Long Term Stability 








10 






20 


mV 


Thermal Resistance 


















Junction to Case (Note 2) 


















TO-5 






15 






15 




°C/W 


TO-3 






3 






3 




°C/W 



NOTES: 

1. Unless otherwise specified, these specifications apply for 
-55°C < Tj < 150°C for the 5109 or 0°C < Tj < 125°C 
for the 5309, V|^ = 10V and IquT " °-'"^ ^°'' *^^ """^"^ 
package or Iqut '^ 0-5A for the TO-3 package. For the TO-5 
package, 1^^^ = 0.2A and P^^gx " 2.0W. For the TO-3 package, 
l„_ = 1.0AandP__ = 20W. 



2. Without a heat sink, the thermal resistance of the TO-5 package 
Is about 150°C/W, while that of the TO-3 package Is approxi- 
mately 35°C/W. With a heat sink, the effective thermal resistance 
can only approach the values specified, depending on the 
efficiency of the sink. 



FIXED 5V REGULATOR 



J 



NOTES: 'Required if regulator is located an appreciable 
distance from power supply filter. 
tAlthough no output capacitor Is needed for 
stability, It does Improve transient response. 



PRECISION VOLTAGE REGULATOR 




Ci -L 
0.2J„fT 

J. 0, 



NOTES: 'Regulation better than 0.01% load, line and temperature, 
can be obtained. 
tDetermines zener current. May be adjusted to minimize 

thermal drift, 
■fsolid tantalum. 



ADJUSTABLE OUTPUT REGULATOR 




CURRENT REGULATOR 



ro— t — l■^ 
Ic, 

I 0.22»F 



1 



NOTES: 'Determines output current. 
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i'|::Hl?iriC OUHVfcii 
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DEFINITION OF TERMS 



• H^' AiWPS 

AVERAGE INPUT OFFSET CURRENT t° COEFF -The 
change in input offset current divided by the change in 
ambient temperature producing it. 



OUTPUT SHORT-CIRCUIT CURRENT - The maximum 
output current available from the amplifier with the output 
shorted to ground or to either supply. 



AVERAGE INPUT OFFSET VOLTAGE t° COEFF -The 
change in input offset voltage divided by the change in 
ambient temperature producing it. 

COIVIIVION MODE INPUT RESISTANCE - The resistance 
looking into both inputs tied together. 



OUTPUT VOLTAGE SWING - The peak output swing, 
referred to zero, that can be obtained. 

POWER CONSUIVIPTION - The DC power required to 
operate the amplifier with the output at zero and with no 
load current. 



COMMON MODE REJECTION RATIO (CMRR) - The 
ratio of the change of input offset voltage to the input 
common mode voltage change producing it. 



POWER SUPPLY REJECTION RATIO - The ratio of the 
change in input offset voltage to the change in supply 
voltages producing it. 



FULL POWER BANDWIDTH - The maximum frequency 
at which the full sinewave output might be obtained. 



RISE TIME — The time required for an output voltage 
step to change from 10% to 90% of its final value. 



INPUT BIAS CURRENT - The average of the two input 
currents at zero output voltage. In some cases, the input 
current for either input independently. 

INPUT CAPACITANCE - The capacitance looking into 
either input terminal with the other grounded. 



SLEW RATE — The maximum rate of change of output 
voltage under large signal condition. 

SUPPLY CURRENT - The current required from the 
power supply to operate the amplifier with no load and 
the output at zero. 



INPUT CURRENT - The current into an input terminal. 

INPUT NOISE VOLTAGE - The square root of the mean 
square narrow-band noise voltage referred to the input. 

INPUT OFFSET CURRENT - The difference in the cur- 
rents into the two input terminals with the output at 
zero volts. 



TEMPERATURE STABILITY OF VOLTAGE GAIN - 
The maximum variation of the voltage gain over the speci- 
fied temperature range. 

Ht-flULATORS 

DROPOUT VOLTAGE - The input-output voltage differ- 
ential at which the circuit ceases to regulate against further 
reductions in input voltage. 



INPUT OFFSET VOLTAGE - That voltage which must 
be applied between the input terminals to obtain zero 
output voltage. The input offset voltage may also be de- 
fined for the case where two equal resistances are inserted 
in series with the input leads. 

INPUT RESISTANCE - The resistance looking into either 
input terminal with the other grounded. 

INPUT VOLTAGE RANGE - The range of voltages on 
the input terminals for which the amplifier operates 
within specifications. In some cases, the input offset 
specifications apply over the input voltage range. 

LARGE-SIGNAL VOLTAGE GAIN - The ratio of the 
maximum output voltage swing to the change in input 
voltage required to drive the output to this voltage. 



INPUT-OUTPUTVOLTAGE DIFFERENTIAL -The range 
of voltage difference between the supply voltage and the 
regulated output voltage over which the regulator will 
operate. 

LINE REGULATOR — The percentage change in output 
voltage for a specified change in input voltage. 

LOAD REGULATOR — The percentage change in output 
voltage for a specified change in load current. 

MAXIMUM POWER DISSIPATION - The maximum total 
device dissipation for which the regulator will operate 
within specifications. 

OUTPUT NOISE VOLTAGE - The rms output noise 
voltage with constant load and no input ripple. 



OUTPUT RESISTANCE - The resistance seen looking 
into the output terminal with the output at null. This 
parameter is defined only under small signal conditions 
at frequencies above a few hundred cycles to eliminate 
the influence of drift and thermal feedback. 



OUTPUT VOLTAGE RANGE - The range of output 
voltage over which the regulator will operate. 

QUIESCENT CURRENT - That part of input current to 
the regulator that is not delivered to the load. 
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]131JIAT0RS (Cont'd.) 

REFERENCE VOLTAGE - The output of the reference 
amplifier measured with respect to the negative supply. 

RIPPLE REJECTION - The ratio of the peak-to-peak 
input ripple voltage to the peak-to-peak output ripple 
voltage. 

SENSE VOLTAGE — The voltage between current sense 
and current limit terminals necessary to cause current 
limiting. 



to an input level just barely in excess of that required to 
bring the output from saturation to the logic threshold 
voltage overdrive. 

STROBE CURRENT - The maximum current drawn by 
the strobe terminals when it is at the zero logic level. 

STROBE DELAY — The time delay measured from strobe 
to output threshold with a signal present exceeding the 
input threshold. 



SHORT CIRCUIT CURRENT LIMIT - The output cur- 
rent of the regulator with the output shorted to the 
negative supply. 

STANDBY CURRENT DRAIN - The supply current 
drawn by the regulator with no output load and no refer- 
ence voltage load. 



.: -H^-. K.iHH.'Sj-WHF INTERFACE 
COMMON MODE FIRING VOLTAGE - The CM input 
voltage that exceeds the dynamic range of the inputs with 
strobe enabled resulting in the output switching states. 

COMMON MODE RECOVERY TIME - The time from 
the turn off of the CM signal to the analog input threshold 
of the earliest sense line pulse signal that can be processed 
normally. Processed normally refers to bi-polar signals 
greater than or less than the input threshold with a cor- 
responding proper output. 

EQUIVALENT INPUT COMMON MODE NOISE VOLT- 
AGE — The change in input offset voltage due to common 
mode input noise. 

LOGIC INPUT HIGH VOLTAGE - The minimum voltage 
allowed at a bit control gate to hold the bit off. 

LOGIC INPUT LOW VOLTAGE - The maximum voltage 
allowed at a bit control gate to hold the bit on. 

OUTPUT SINK CURRENT - The maximum negative 
current that can be delivered by the comparator. 



STROBE RELEASE TIME - The time required for the 
output to rise to the logic threshold voltage after the 
strobe terminal has been driven from the zero to the one 
logic level. Appropriate input conditions are assumed. 

STROBED OUTPUT LEVEL - The DC output voltage, 
independent of input voltage, with the voltage on the 
strobe terminal equal to or less than a minimum specified 
amount. 



SWITCHING SPEED 
least significant bit. 



The time required to turn on the 



THRESHOLD UNCERTAINTY - With all sense amps 
sharing the same input threshold less the uncertainty as a 
"0". This includes unit to unit, power supply and tem- 
perature variations. 

THRESHOLD VOLTAGE - The typical referred to input 
voltage which determines whether an input is a "1" or a 
"0". A signal whose magnitude is greater than the threshold 
level is sensed as a logic "1" and a signal whose magnitude 
is less as a "0" 



ZERO SCALE OUTPUT CURRENT 
for all bits turned off. 



The output current 



'ummumcfij'iOHs circuits 

ACC DETECTOR SENSITIVITY - The ratio of the incre- 
mental differential DC voltage change at the ACC Detector 
Output Terminals to the incremental change in peak-to- 
peak voltage at the ACC Detector Input Terminal for a 
specified burst input level, with the local oscillator locked. 



PEAK OUTPUT CURRENT - The maximum current that 
may flow into the output load without causing damage 
to the comparator. 

PROPAGATION DELAY - The interval between the 
application of an input voltage step and its arrival at either 
output, measured at 50% of the final value. 

RESPONSE TIME - The interval between the application 
of an input step function and the time when the output 
crosses the logic threshold voltage. The input step drives 
the comparator from some initial, saturated input voltage 
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APC DETECTOR SENSITIVITY - The ratio of the incre- 
mental differential DC voltage change at the APC Detector 
Output Terminals to the incremental change in relative 
phase at the APC Detector Input Terminal for a specified 
burst input level. 

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT 
VOLTAGE — The percentage change in output voltage 
for a specified change in ambient temperature. 

BANDWIDTH — The frequency at which the differential 
gain is 3dB below its low frequency value. 



uiiivliVlUiSiiCATiONS CIRCUITS (Cont'd) 

COLOR-DIFFERENCE DEMODULATION ANGLE - A 
color-difference demodulation angle is defined as the 
instantaneous phase of the (+) Chroma input signal which 
produces the most positive voltage at the respective color- 
difference output with the phase of Reference "A" taken 
at 3 degrees and the phase of Reference "B" taken at 
106 degrees. 

(+) CHROMA INPUT - A composite chroma signal con- 
taining the burst at a phase of 180 degrees is demodulated 
to produce specified color-difference demodulation angles 
when applied to the {+) Chroma input. 



DIFFERENTIAL VOLTAGE GAIN - The ratio of the 
change in differential output voltage to the change in 
differential input voltage producing it. 

OSCILLATOR CONTROL SENSITIVITY - The ratio of 
the incremental change in oscillator free running frequency 
to the incremental change in the differential DC voltage 
at the ARC Detector Output Terminals. 

OUTPUT COMMON MODE VOLTAGE - The average of 
the voltages at the two output terminals. 



(-) CHROMA INPUT - A composite chroma signal con- 
taining the burst at a phase of degrees is demodulated 
to produce specified color-difference demodulation angles 
when applied to the (-) Chroma input. 

DIFFERENTIAL OUTPUT VOLTAGE SWING - The peak 
differential output swing that can be obtained without 
clipping. 



OUTPUT OFFSET VOLTAGE - The difference between 
the voltages at the two output terminals with the inputs 
grounded. 

TOTAL HARMONIC DISTORTION - The ratio of the 
sum of the amplitudes of all signals harmonically related 
to the fundamental, and the amplitude of the fundamental 
signal. 
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MOS Functional Index 



Character Generator 

2513 
2516 
2526 



High Speed 64x7x5 Character Generator 
High Speed 64x6x8 Character Generator 
High Speed 64x9x9 Static Character Generator 



7-80 
7-88 
7-113 



Dynamic Shift Registers 

2502 
2503 
2504 
2505 
2506 
2507 
2512 
2517 
2524 
2525 
2548 

Dynamic RAM 
1103 

1103-1 



Quad 256-Bit Capacity Multiplexed Dynamic Shift Register 

Dual 512-Bit Capacity Multiplexed Dynamic Shift Register 

Single 1024-Bit Capacity Multiplexed Dynamic Shift Register 

512-Bit Recirculating Dynamic Shift Registers 

Dual 100-Bit Dynamic Shift Register (Bare Drain) 

Dual 100-Bit Dynamic Shift Register (7.5K Pulldown Resistor) 

1024-Bit Recirculating Dynamic Shift Register 

Dual 100-Bit Dynamic Shift Register (20K Pulldown Resistor) 

512-Bit Recirculating Dynamic Shift Registers 

1024-Bit Recirculating Dynamic Shift Registers 

Fully Decoded, 2048-Bit Random Access Memory 



Fully Decoded Random Access 1024-Bit Dynamic Memory 
(300ns Access Time) 

Fully Decoded Random Access 1024-Bit Dynamic Memory 
(150ns Access Time) 



7-57 

7-57 

7-57 

7-62 

7-68 

7-68 

7-62 

7-68 

7-108 

7-108 

7-147 



7-15 
7-21 



Static Shift Registers 

2000 
2010 
2509 
2510 
2511 
2518 
2519 
2521 
2522 
2527 
2528 
2529 
2532 
2533 



Dual Static Shift Registers 

Dual 100-Bit Static Shift Register DC to 3 MHz 

Tri-State Output Dual 50-Bit Static Shift Register 

Tri-State Output Dual 100-Bit Static Shift Register 

Tri-State Output Dual 200-Bit Static Shift Register 

Hex 32-Bit Static Shift Register 

Hex 40-Bit Static Shift Register 

Dual 128-Bit Static Shift Register 

Dual 132-Bit Static Shift Register 

Dual 256-Bit Static Shift Register 

Dual 250-Bit Static Shift Register 

Dual 240-Bit Static Shift Register 

Quad 80-Bit Static Shift Register 

1024-Bit Static Shift Register 



7-26 

7-29 

7-73 

7-73 

7-73 

7-96 

7-96 

7-102 

7-102 

7-118 

7-118 

7-118 

7-127 

7-131 



Static RAM 

2501 

25L01 

2602 

2602-1 



Fully Decoded 256x1 Static Random Access Memory 

Fully Decoded 256x1 Static Random Access Memory (Low Power) 

Fully Decoded 1024-Bit Static Random Access Memory 

(IMs Access and Cycle Time) 

Fully Decoded 1024-Bit Static Random Access Memory 

(500ns Access and Cycle Time) 



7-45 
7-53 



7-158 
7-158 



Static ROMs 

2400 
2441 
2451 
2461 
2462 



Fully Decoded 1024 and 2048 Static Read-Only Memories 
Fully Decoded 1024 Static Read-Only Memory (256x4) 
Fully Decoded 1024 Static Read-Only Memory (128x8) (256x4) 
Fully Decoded 2048 Static Read-Only Memory (256x8) (512x4) 
Fully Decoded 2048 Static Read-Only Memory (512x4) 



7-32 
7-39 
7-39 
7-39 
7-39 



Static ROMs (Continued) 

2530 High Speed 512x8 Static Read-Only Memory 7-124 

2580 8192-Bit High Speed Static Read-Only Memory 7-151 

Special Functions 

2535 Universal Asychronous First-ln, First-Out Buffer Register 7-135 

2536 Universal Asynchronous Receiver Transmitter (UAR-T) 7-139 



MOS PRODUCT INFORMATION 



WHY SILICON GATE TECHNOLOGY? 

INTRODUCTION 

There are many MOS processes available today, ranging from 
high threshold, 1-1-1 orientation silicon, P-MOSTs to the 
less common dielectrically isolated, complementary MOS, ion 
implanted, silicon nitride, and silicon gate monolithic circuit. 
The problems which arise for MOS manufacturers and users 
can be summarized many times as one question: Which 
technology? 

In this section, a brief comparison of the available MOS 
technologies is made. This isfollowed by a description of the 



silicon gate process flow sequence and a comparison of its 
advantages and disadvantages. 



MOS TECHNOLOGIES 

The numbers of MOS technologies available are numerous 
and each has its own advantages and disadvantages. Figure 1 
shows a process ranking for some of the major technologies 
now available. The processes are weighted on five different 
factors: speed, chip area, power dissipation, bipolar compat- 
ibility and cost. The Silicon Gate Process which ranks 
highest forms the basis for the 2500 Series. 
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FIGURE 1. 



SILICON GATE PROCESS 

FABRICATION SEQUENCE 

Basic process flow is illustrated in Figure 2. Using this chart 
as a guide, the process can be described as follows. 



minimize poly-to-substrate capacitance, maximize 
poly-to-substrate parasitic field turn-on voltage and 
thin enough to minimize the step over which metal 
lines may eventually have to travel. 



STEP A 

The wafers are thoroughly inspected, cleaned, oxidized 
and masked to delineate the area where the drain, 
source and channel will eventually be formed. The gate 
dielectric is then grown. Both the initial oxide and the 
gate dielectric can be grown in any manner, to any de- 
sired thickness, without affecting junction character- 
istics. The initial oxide thickness is normally chosen to 



STEP B 

The poly-crystalline silicon is deposited, a masking 
oxide is formed and the sandwich is then masked and 
etched to delineate the gate structure and the drain- 
source beds. The quality, cleanliness and thickness 
uniformity of the deposited poly is important. Also 
delineating the poly-crystalline lines is a critical step, 
since some of these lines determine the channel length 
of the completed MOS transistors. 
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STEPC 

Boron is deposited to dope the poly-crystalline silicon 
and to form the P+ beds for source and drain. The 
doping of the poly lines and P+ beds is straightforward 
and virtually any clean source of boron can be used. 
Because the pre-deposited poly-silicon gate is used to 
nnask the boron diffusion, the gate,source and drain are 
automatically self aligned. 

STEP D 

A clean layer of oxide is deposited over the entire 
wafer to passivate the P"*" beds and provide isolation 
between poly-silicon and metal lines. Deposition of 
the passivating oxide requires strict control over the 
cleanliness of the deposition system to minimize oxide 
defects and contamination. 



STEP E 

Contacts are opened and metallization is deposited, 
delineated and sintered. The metallization is fairly 
standard. As with the metal gate processes which 
may have high oxide steps, care must be taken with 
the silicon gate process to minimize the height of the 
steps over which metal must travel in order to min- 
imize metal microcracking problems. 

A multi-layered protective glass is deposited over the 
finished structure and holes are opened to the bonding 
pads to give the final cross-section shown in Figure 3. 
Glass passivation is mandatory, even with the silicon 
gate process, to protect the aluminum metalization 
from mechanical abrasion and particulate contamina- 
tion. 



SILICON GATE PROCESS FLOW 



STEP A: GATE OXIDE DIELECTRIC GROWTH 




GATE OXIDE 
DIELECTRIC GROWTH 



STEP B:' POLY-CRYSTALLINE SILICON DEPOSITION 




POLY-CRYSTALLINE 
SILICON DEPOSITION 



STEP C:, P+ BED DOPING 




P+ BED DOPING 



STEP D: OXIDE PASSIVATION DEPOSITION 




J 



OXIDE PASSIVATION 
DEPOSITION 



STEP E: ALUMINUM METALIZATION PATTERN 




ALUMINUM METALIZATION 
PATTERN 



FIGURE 2. 



FINAL DEVICE CROSS - SECTION 




MULTI-LAYERED 
PROTECTIVE GLASS 

METAL 

PASSIVATED 

DIELECTRIC 



N-TYPE SILICON 
SUBSTRATE 



FIGURE 3. 
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ADVANTAGES AND DISADVANTAGES 
OF SILICON GATE 

The silicon gate process has a number of advantages which 
make it attractive for the production of complex, high density 
circuits. Before expanding on these advantages, we will first 
explore two of the more prominent disadvantages of the 
process: 

Ratio Versus Ratioless 

Because of the self-aligned gate feature, the parasitic 
drain-to--source capacitance is small. In designing dy- 
namic shift registers, it is advantageous to design "ratio- 
less" devices where parasitic capacitance is used to 
momentarily store charge. Using silicon gate, a ratio- 
less type design is not feasible, so the more area con- 
suming ratio type must be used. However, the silicon 
gate ratio design is competitive in size with the metal 
gate ratioless version, since area is saved by the smaller 
gate area (no need for alignment tolerance allowance), 
plus the use of the poly-silicon as a interconnecting 
layer. 

Additional Depositions 

Silicon gate processing requires more deposition steps 
than is required by standard metal gate processes. 
However, these processes can be easily controlled using 
modern, automated deposition equipment and built- 
in process control monitors. 

The potential disadvantages of the silicon gate process are 

outweighted by the following advantages. 
Low Threshold Voltage 

Doped poly-silicon, used in place of the usual alu- 
minum gate electrode, yields threshold voltages typ- 
ically around -2.0 volts. This low threshold voltage is 
obtained using 1-1-1 orientation silicon, so the corre- 
sponding parasitic field turn-on voltage is still very 
high. 

High Gain 

The gain of the silicon gate device is high since 1-1-1 
orientation is used as the starting material. Gain is typ- 
ically higher than low threshold voltage devices fabri- 
cated on 1-0-0 silicon because of higher carrier mobil- 
ity. 

Low Power 
The silicon gate device dissipates less power: 

(1) Because of its low threshold it operates with 
lower power supply voltages. 

(2) Its self-aligned gate essentially eliminates pver- 
lap of the gate over the drain, so the capacitive 
load on the clock drive is less. 

High Speed 

High speeds are obtained because of low threshold 
voltages, high gain and low gate capacitance. 

Minimum Area 

The poly-crystalline silicon layer provides yet another 
"half-layer" of interconnection. We call it a "half- 



layer" since the crossing of poly-silicon over P+ beds 
is not allowed. Shallow junctions allow close P"*" bed 
spacings and the self-aligned gate feature means no 
mask alignment tolerances are needed to register the 
gate to the P"*" beds. In addition, direct contact of 
poly-to-substrate allows further area reduction. 

To illustrate the size advantages, consider Figure 4. 
The 2005 and 2510 are both dual 100-bit static shift 
registers. However, the silicon gate 2510 is 15 percent 
smaller than its metal gate equivalent. Not only is it 
smaller but it has additional functions such as recir- 
culate logic, tri-state outputs, TTL compatibility and 
an on-chip clock generator. The silicon gate 2511 
Dual 200-Bit Static Shift Register, offers twice the 
number of bits as the metal gate 2005 plus four ad- 
ditional functions in only 36 percent more area. 

SIZE COMPARISON OF DICE 



PART 
NUMBER 


DESCRIPTION 


DIE SIZE 


AREA 


2005 
2510 
2511 


Dual lOOBitS.S.R. 
(Metal Gate) 

Dual lOOBitS.S.R. 
(Silicon Gate) 

Dual 200 Bit S.S.R. 
(Silicon Gate) 


91 x90 
85x82 
136x82 


8,190mi|2 
6,970mi|2 
11,152mi|2 



FIGURE 4. 

High Yield 

The process of forming the gate oxide at the first 
stage of wafer fabrication and coating with a protec- 
tive layer of silicon inherently gives higher yields. In 
addition, the ability to compact a given circuit function, 
into a smaller area gives a lower probability that a 
processing defect will occur on a die. This is especially 
true since the decrease in area does not come at the 
expense of masking tolerances. The higher yields result 
in lower costs. 
Process Flexibility 

The silicon process gate is compatible with other MOS 
technologies. Ion implantation can be used to adjust 
thresholds and/or minimize gate-to-drain capacitance. 
Gate dielectrics can easily be changed without affecting 
junction characteristics, and C-MOST and N-MOST 
can easily be adapted to silicon gate processing. 
Low Cost Packaging 

Because the gate dielectric is protected by poly-silicon 
and the overlying layers of oxides, it is possible to 
reliably package silicon gate devices in silicone pack- 
ages. Cross-sections of metal gate and silicon gate 
devices are shown in Figure 5. The metal gate devices 
are protected by two layers: aluminum metallization 
and glass passivation. On the other hand, the silicon 
gate device is protected by four layers: (1) thick poly- 
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LOW COST PACKAGING (Cont'd) 

crystalline silicon (impervious to most harmful con- 
taminants). (2) thick clean oxide, (3) a passivated di- 
electric which also serves as a sodium barrier and, (4) 
a multi-layered protective glass. 



The silicon gate process is a technology whichgives all of the 
advantages needed to fabricate the next generation of cir- 
cuits: high packing density, high speed, low power and low 
cost. Because of these characteristics, silicon gate MOS tech- 
nology has become an industry standard for state-of-the-art 
MOS LSI designs. 



METAL GATE PROCESS 




-GLASS PASSIVATION 
-METAL 
OXIDE 



N-TYPE SILICON 
SUBSTRATE 



SIGNETICS SILICON GATE PROCESS 




MULTI-LAYERED 
PROTECTIVE GLASS 

■ METAL 
PASSIVATED 
DIELECTRIC 



N-TYPE SILICON 
SUBSTRATE 
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DESIGNING WITH SILICON GATE 



INTRODUCTION 

Large scale, bipolar compatible MOS integrated circuits are 
now available to the systems designer because of the unique 
benefits of Signetics' Silicon Gate Technology. Using com- 
plex MOS functions to form major systems blocks, joined 
and controlled by today's wide variety of low cost TTL and 
DTL MSI and SSI functions, economical state-of-the-art 
systems are being produced with ease and efficiency. 

THE SILICON GATE MOS 
BIPOLAR COMBINATION 

Silicon Gate MOS - Bipolar designs offer the best of both 
worlds. MOS designs are most efficient when providing large, 
medium-speed arrays of identical cells, such as required for 
long serial shift registers, large Random Access Memories 
(RAMs) and large Read-Only-Memories (ROMs). 

Bipolar designs are most efficient when providing high-speed 
connective logic functions (gates), small parallel registers, 
and small specialized logic combinations such as adders, com- 
parators, counters, decoders, and power drivers. 

MOS-BIPOLAR COMPATIBILITY 

Today's systems are designed to utilize the benefits of both 
MOS and bipolar technology for maximum performance at 
minimum cost. Signetics recognizes the benefits of direct 
MOS-Bipolar interfacing and has created the Silicon Gate 
2500 Series MOS with the express purpose of providing 
MOS density and bipolar compatibility. 

INPUT INTERFACE 

All 2500 series devices are manufactured with the P-channel 
enhancement mode silicon gate process. Atypical data input 
structure is shown in Figure 1. 



INPUT o ll Qi 




-ovcc 



-O Vdd 
-O-Vgg 



The input transistor exhibits the transfer curve shown in 
Figure 2. The device is fully OFF at -1 .8 volts or less ( Vqs) 
and fully ON at -3.5 volts or more. To simplify the inter- 
facing of TTL and 2500 Series devices, the source voltage 
for the input transistor is specified at +5.0 volts. In practice, 
this point is tied to the +5.0 volt TTL Vqq supply. The re- 
quired MOS input levels are then specified as positive levels 
referenced to the TTL ground. 



Series 2500 Input Thresholds 

"0" Input Voltage = V||_ = +1.0i5 maximum® 

Vcc = 5V 

"1" input Voltage = V|n = +3.2V minimum @ 

Vcc = 5V 

The input levels are specified assuming Vcc '^ 

exactly +5.0V. The allowable Vcc tolerance is 

±5%, however any variation in actual Vqc will 

be tracked directly by the Input threshold point. 

Example (a): +5% Vcc 
@ Vcc = +5.25V 
V||_= 1.3V max. 
V|(-| = +3.45V minimum 

Example (b): -5% Vcc 



@V 



cc 



+4.75V 



V||_= 0.8V max. 

V|H = +2.95V minimum 



5.0 
4.0 
3.0 
2.0 
^ 1.0 

O 

> 

h- 

D-I.O 

O 

> .2.0 
■3.0 
-4.0 
'5.0 




















^ 
























































































^ 








.0 -4.0 -3.0 -2.0 -1.0 
V,^ (VOLTS) 

FIGURE 2 



in actual practice, tying the TTL V^c to the MOS Vcc 
will ensure maximum noise margin since the TTL output 
levels and MOS input thresholds will track. 

54/7400 TTL 

Figure 3(a) and (b) show a typical 7400 Series gate circuit 
and transfer characteristic. 



N-O f 1 ^V 



n 




OVcc 



FIGURE 3(a) 
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54/7400 TTL 



7.0 

6.0 

5.0 

1 .0 

^ 3.0 

s 

2.0 

1.0 























































\ 










\ 










V 












4 0.8 1.2 1.0 2.0 2 
INPUT VOLTAGE 

FIGURE 3<b) 


4 



The output Structure shown inFigure3(a) is normally specified 
as follows: 



@ Vcc = +5V ±5% 

Vql = +0.4V maximum @ 16 mA sink 

Vqh ^ +2.4V minimum @ 400 ixA source 

MOS devices require only negligible D.C. input current (ap- 
proximately I^A), so the current available from the TTL 
output is of no interest for steady state conditions. Vql is 
perfectly compatible with the MOS offering at least 400mV 
of noise margin in the state. Vqh however, is not suffi- 
cient to guarantee a 1 level to the MOS input since the TTL 
Vqh allows a Vqc " ^qh separation of as much as 2.85V 
Vcc = 5.25V, Vqh = +2.4V; 5.25V - 2.4V = 2.85V). 
Assuming a common Vcc- this results in a virtual Vqh 
of 2.15V, far too low for MOS. In practice, the TTL Vqh 
will track Vcc- rather than the opposite case just noted. 
Also Vqh will be higher than -(-2.4 at ^|J.A Iqh- However, 
the TTL circuit is tested and guaranteed as in the example. 

The 7400 TTL output structure will typically provide a 
Vqh approximately 1.5V (two Vjjg drops) below Vcc- 
When the MOS and TTL Vcc ^^^ ^'^^' ^ 300mV noise 
margin (1.8V - 1.5V = 0.3V) is obtained. If Vcc 's "ot tied 
common, the worst case typical noise' margin is a negative 
200m V. In other words, a satisfactory 1 input level cannot 
be assured, even under typical conditions. 

TO ASSURE A SATISFACTORY 1 OUTPUT LEVEL 
FROM SERIES 7400 IN DRIVING SERIES 2500 MOS, AN 
EXTERNAL PULL-UP RESISTOR SHOULD BE CON- 
NECTED FROM THE OUTPUT TO Vcc AS SHOWN IN 
FIGURE 4. 
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Vrr = 5V + 5% 




' EXTERNAL 10K 
PULL-UP RESISTOR 



FIGURE 4 



8000 TTL 

Figure 5 illustrates a typical 8800 series output structure. 



V--f. = SV + 5% 




FIGURES 



The 8800 series circuit typically offers an unloaded output 
voltage separated from Vcc '^V °"^ ^be- Therefore the out- 
put level driving MOS will always be approximately 0.75V — 
higher than the preceeding example for 7400 series circuits 
- resulting in at least 550mV 1 level noise margin under any 
conditions. Noise margin at level is 400 mV, the same as 
in the case of 7400 TTL. 

Signetics guarantees 8000 Series TTL (See figure 6) Vqh at 
3.6V @ lO/uA. Under worst case conditions, this results in 
a minimum guaranteed level noise margin of 400mV for 
tied Vcc- If the MOS and TTL Vcc are not tied (may vary 
independently), worst case guaranteed noise margin Is 
■150mV. This configuration requires a pull-up resistor. 

WHEN Vcc'S ARE TIED COMMON, SERIES 8000 TTL 
IN FIGURE 6 WILL INTERFACE DIRECTLY WITH 
SERIES 2500 MOS, WITHOUT THE NEED FOR AN EX- 
TERNAL PULL-UP RESISTOR. 
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GATES 


FLIP- 


FLOPS 


8808 


Single 8-lnput NAND Gate 






8815 


Dual 4-lnput NOR Gate 






8816 


Dual 4-lnput NAND Gate 


8821 


Dual Master-Slave J-K Binary 


8840 


Dual Expandable AND-OR-INVERT Gate 


8822 


Dual Master-Slave J-K Binary 


8848 


Expandable AND-OR-INVEBT Gate 


8824 


Dual Master-Slave J-K Binary 


8870 


Triple 3-lnput NAND Gate 


8825 


DC Clocked J-K Binary 


8875 


Triple 3-lnput NOR Gate 


8826 


Dual J-K Binary 


8880 


Quad 2-lnput NAND Gate 


8827 


Dual J-K Binary 


8885 


Quad 2-lnput NOR Gate 
*See Note Below 


8829 


High Speed J-K Binary 




FIGURES 





For devices not listed, addan external pull-up resistor as in the 7400 exannple(Fig. 4), 



DTL/UTI LOGIC 



those noted for Series 800 circuits. 



Logic forms utilizing an internal passive pull-up resistor 
(such as DTL) will interface directly with 2500 Series MOS. 
Utilogic is guaranteed to provide output levels equivalent to 



WHEN Vcc'S ARE COMMON, SERIES 2500 MOS MAY 
BE DIRECTLY DRIVEN BY SERIES 600 DTL AND 
SERIES 300 UTILOGIC CIRCUITS WITHOUT THE NEED 
FOR AN EXTERNAL PULL-UP RESISTOR. 



2500 SERIES MOS-TTL INPUT CONSIDERATIONS (TTL Level data and clock inputs) 



DRIVING DEVICE 


EXTERNAL 

PULL-UP 

RESISTOR*^' 


WORST CASE 

GUAR. 

1 LEVEL 

NOISE MARGIN 


WORST CASE 

GUAR. 

LEVEL 

NOISE MARGIN 


Common Vqq 








8000(1) Series TTL 


not req. 


400 


400 


8000(2) Series TTL 


10K 


1300 


400 


7400 Series TTL 


10K 


1300 


400 


600 Series DTL (3) 


not req. 


400 


400 


600 Series DTL (4) 


not req. 


400 


400 


300 Series Utilogic (3) 


not req 


1300 


400 


300 Series Utilogic (4) 


not req. 


400 


400 


Independent Vqq 








All. TTL 


10K 


800 


400 


600 Series DTL (3) 


hot req. 


550 


150(5) 


600 Series DTL (4) 


not req. 


550 


150(5) 


300 Series Utilogic 


10K(7) 


550 


150(5) 



NOTES: 



FIGURE? 



(1) From List in Table I 

(2) Not listed In Table I 

(3) Passive Pull-up (resistor), ±10% power supply 

(4) Active Pull-up, ±10% power supply 

(5) Use ±5% DTL or Utilogic power supply to maintain 400 mV noise margin 

(6) From driving output to Vqq 

(7) Certain Series 300 devices utilize a passive pull-up and require no external pull-up. 



7-7 



SILICON GATE TECHNOLOGY 



OUTPUT INTERFACE 

TTL/DTL INPUT STRUCTURES 

Standard TTL circuits employ the input structure shown in 
Figure 8. 



TYPICAL TTL INPUT STRUCTURE 



r- 




CLAMP OR 

SUBSTRATE 

DIODE 



=" GND 

FIGURES 



DTL circuits employ the structure shown in Figure 9. 



TYPICAL DTL INPUT STRUCTURE 



cr-i<-M>f- 




FIGURES 



2500 SERIES OUTPUT STRUCTURES 

Four basic types of output structures are used in the 2500 
series: 

1. Bare drain 

2. Internal resistor pull-down 

3. Push-pull 

4. Three-state 
See Figure 10. 



TYPICAL 2500 SERIES OUTPUT CIRCUITS 



^ 




lAI BARE DRAIN 



(Bl RESISTOR PULL-DOWN 

FIGURE 10 



BARE DRAIN: 

The bare drain output is the simplest structure and requires 
an external pull-down resistor. Bare drain is used where 
several outputs are to be tied together in a WIRED-OR 
configuration as shown in Figure 11. 



WIRED-OR CONFIGURATION OF 
TWO BARE DRAIN DEVICES 



Rl 



K 



o^^ 



O -5V (Vdd) 



FIGURE 11 



The external resistor is chosen to sink the J. 6mA required 
by a TTL gate. In Figure 11, a 3.3K resistor is tied to the 
Vqq supply. The output voltage will be +0.4V or less de- 
pending on the actual Iqi of the TTL input. 

When the bare drain device is ON, it represents approx- 
imately 500 ohms. For the circuit of Figure 9, Vqh is ap- 
proximately -i-S.yV — more than sufficient to drive a TTL or 
DTL gate. Bare drain 2500 devices are listed in Figure 12. 

BARE DRAIN SERIES 2500 DEVICES 



2502 


2505 


2519 


2503 


2512 


2524 


2504 


2518 


2525 



FIGURE 12 
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RESISTOR PULL-DOWN 

The second type of output has a pull-down resistor on the 
chip. The 2507 and 2517 are examples of this. The 2517 
has a 20K ohm internal resistor for interfacing with MOS. 

Resistor pull-down series 2500 devices are listed in Figure 13. 
The 2507 hasa7.5Kohm resistor, and if used in the WIRED- 
OR configuration with another 2507 output, will drive TTL 
directly as shown in Figure 14. 

RESISTOR PULL-DOWN SERIES 2500 DEVICES 



2507 7.5K 
2517 20K 



FIGURE 13 



PARALLEL CONFIGURATION 
FOR 2507's 




o-^ 



FIGURE 14 



The advantage of this circuit is that no additional power is 
dissipated in either state. Both states have low impedance 
to the power supplies. Push-Pull output series 2500 devices 
are listed in Figure 15. 

PUSH-PULL OUTPUT SERIES 2500 DEVICES 



2521 
2522 



2527 
2528 



2529 



FIGURE 15 

THREE-STATE 

A disadvantage of the push-pull circuit is that paralleling of 
the outputs is not possible because two low impedance 
devices would be ON simultaneously directly across the 
power supplies. To avoid this condition, a three-state out- 
put is used. The third state is an open output configuration 
where both devices are OFF and is accomplished by using 
an OUTPUT ENABLE line tied to the gates of both output 
devices as shown in Figure 1 6. Three-state series 2500 devices 
are listed in Figure 17. 



K 



7=CH 



:=Dh 



OUTPUT ENABLE ^00 




FIGURE 16 



PUSH-PULL 

The third type of output structure used in the 2500 Series 
isthe push-pull circuit shown in Figure 10c. In the push-pull 
configuration, the gates of the two output devices are driven 
from complementary signals such that only one device is ON 
at a time. When the upper device is ON, the output is tied to 
Vcc through approximately 500 ohms. When the lower 
device in ON, the output is tied to Vqq through 500ohms. 



THREE-STATE SERIES 2500 DEVICES 



2501 
2509 



2510 
2511 



2513 
2514 



2516 



FIGURE 17 



Figure 18 summarizes the output configurations used on the 
2500 Series circuits. 
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OUTPUT CONSIDERATIONS FOR 2500 LINE 



PRODUCT 
NUMBER 


DESCRIPTION 


OUTPUT 
STRUCTURE 


TO DRIVE 

ONETTL/DTL 

USE* 


1103 


1024 X 1 dynamic RAM 


Bare Drain 


Sense Amp 


2501 


256 X 1 Static RAM 


3-State 


Direct 


2502 


256 X 4 Dynamic Shift Register 


Bare Drain 


3.0K 


2503 


512 X 2 Dynamic Shift Register 


Bare Drain 


3.0K 


2504 


1024 X 1 Dynamic Shift Register 


Bare Drain 


3.0K 


2505/2524 


512x1 Dynamic Shift Register 


Bare Drain 


3.0K 


2506 


100 X 2 Dynamic Shift Register 


Bare Drain 


3.0K 


2507 


100 x 2 Dynamic Shift Register 


7.5K Resistor 


6.8K 


2509 


50 X 2 Static Shift Register 


3-State 


Direct 


2510 


100 X 2 Static Shift Register 


3-State, 


Direct 


2511 


200 X 2 Static Shift Register 


3-State 


Direct 


2512/2525 


1024 X 1 Dynamic Shift Register 


Bare Drain 


3.0K 


2513 


64 X 7 X 5 Character Generator 


3-State 


Direct 


2514 


512x5 ROM 


3-State 


Direct 


2516 


64 X 6 X 8 Character Generator 


3-State 


Direct 


2517 


100 X 2 Dynamic Shift Register 


20K Resistor 


3.3K 


2518 


32 X 6 Static Shift Register 


Bare Drain 


6.8K 


2519 


40 X 6 Static Shift Register 


Bare Drain 


6.8K 


2521 


128 X 2 Static Shift Register 


Push-Pull 


Direct 


2522 


132x 2 Static Shift Register 


Push-Puli 


Direct 


2527 


256 X 2 Static Shift Register 


Push-Pull 


Direct 


2528 


250 x 2 Static Shift Register 


Push-Pull 


Direct 


2529 


240 x 2 Static Shift Register 


Push-Pull 


Direct 



NOTE: Values are given for the maximum value of pull-down resistor .output to Vqq. 

FIGURE 18 



"OR" TYING OUTPUTS 

The characteristics of the four types of output structures 
differ when tied together. A basic feature of MOS is that the 
design limitation on output "OR"ing is related to the output 
voltage levels required and the RC time constant of the 
resulting network. 

BARE DRAIN 

The number of bare drain devices which can be tied together 
is limited by the output time constant and the Vqh l^vel 
required. 

Switching time for the pull-down condition is determined 
by the load resistor RpQ and load capacitance C|_. The MOS 
pull-up device is turned off and does not contribute to the 
negative going time constant. See Figure 19. 



Cl is comprised of wiring capacitance (C\/\/) and output 
capacitance (Cqut^ from each of the paralleled outputs. 

As the number of paralleled devices increases, the value of 
RpQ must be decreased to maintain speed. 




As Rp0 is decreased, Vq^ decreases since the impedance of 
01 when ON (approx. 500 ohms) will ratio with RpQ to pro- 
duce Vqj^. If RpQ is reduced too far, the output voltage will 
be insufficient to turn off the TTL gate being driven. 



When driving loads having significant input capacitance, C|_ 

should be increased accordingly. 
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Figure 20 gives the recommended value of RpQ as a func- 
tion of fan-out for 2500 series bare drain devices. 
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Fan-Out 


Cl 


RPD* 


Voh' 


1 


15pF 


3.3K 


3.7 V 


2 


20pF 


2.5K 


3.3V 


3 


25pF 


2K 


3.0V 1 


4 


30pF 


1.67K 


2.7V 


5 


35pF 


1.43K 


2.4V 



For t p= 50ns 



FIGURE 20 



Figure 20 assumes lOpF of wiring capacitance and 5pF per 
output. It should be noted that when the IVIOS device" is OFF, 
theTTLinputcurrentof 1.6mA is sunk to -5V. When set up 
for a fanout of 5, the 1.6mA from the TTL gate will bring 
the output to only -2.7V. In actuality the input clamp or 
substrate diode of the TTL gate will turn on and clamp the 
output to -1 .OV. The diode will supply the additional current 
(approximately 1.9mA). 

INTERNAL PULL-DOWN 

When 2500 Series devices with internal pull-down resistors 
are paralleled, the equivalent resistance Rpp is the parallel 
combination of all the internal resistors. A chart of the 
equivalent resistance, output time constant and Vqh for the 
2507 with a 7.5K internal pull-down resistor is shown in 
Figure 21. 



Fan-Out 


Cl 


RpD 


tf 


VOH 


1 


15 


7.5K 


llOnS 


4.4V 


2 


20 


3.75K 


75nS 


3.8 V 


3 


25 


2.5K 


63nS 


3.3V 


4 


30 


1.87K 


56nS 


2.9V 


5 


35 


1.5K 


53nS 


2.5 V 



FIGURE 21 



PUSH-PULL OUTPUTS 

Push-Pull outputs allow low rise and fall times but cannot 
be paralleled because it would then be possible to have both 
a push and a pull device on at the same time resulting in a 
low impedance between the power supplies (and indeter- 
minate output level). 

THREE STATE OUTPUTS 

The three state output is designed to take advantage of push- 
pull drive capability plus the ability to OR the outputs. 

The third (or open) state is used when the chip is unselected. 
The selected output is free to drive the load without being 
affected by the other outputs tied to the bus. 

Output rise and fall times for the WIRED OR configuration 
of three-state devices is a function of the ON resistance of 
the individual pull-up and pull-down devices together with 
the load capacitance. 



A CLOCK DRIVER FOR 2500 SERIES MOS 

In order to obtain optimum performance from MOS de- 
vices, they must be provided with clock signals of the proper 
amplitude, shape and timing. This section will present a 
simple clock generator and driver scheme suitable for use 
with 2500 Series MOS devices. 

NOTE: The following devices employ on-chip clock gerv- 
erators and may be driven directly by TTL gates: 

2509 2510 2511 2518 2519 2521 2522 

The clock driver must provide relatively large voltage swings 
for the clock lines. In the case of 2500 Series MOS, the clock 
signal must swing from -t-5V to -12V. And it must provide a 
clean waveform having reasonable rise and fall times (under 
40 ns.) and lack of positive overshoot. 

IMPROPER CLOCK WAVEFORMS 

Some common examples of improper clocking are shown in 
Figures,23, 24, and 25. 



IDEAL CLOCK WAVEFORM 



NOTE: 

An ideal clock driving waveform. 
FIGURE 22 



POSITIVE OVERSHOOT 



NOTE; 

Shows an overshoot occurring on the positive going 
transition of clock. This has the effect of forward 
biasing the substrate diode and must be avoided to 
prevent erratic behavior in the driven device. 
FIGURE 23 




INSUFFICIENT POSITIVE LEVEL 

NOTE: 

Shows the clock never returns to 5V (0 reference) to 
turn the input device OFF. This clock can sometimes 
appear to be functional. Data may toggle through a 
shift register, but will not be stored. 

FIGURE 24 



^ 



CROSS- COUPLED CLOCKS 



NOTE: 

Shows cross-coupling between two clock drivers 
usually caused by lack of clamping or non-active 
(high-impedance) switching in the positive direction. 
FIGURE 25 
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The positive overshoots illustrated in Figure 23 and Figure 25 
are the most common sources of clock driving trouble. When 
the clock line goes positive relative to the circuit substrate 
( Vcc) t'y mo"^® than approximately 0.3V, the substrate diode 
may become forward biased. When this occurs, device opera- 
tion may become erratic. And because the forward character- 
istics of the substrate diode may be different for different 
processing techniques, a clock driver may work properly 
with one device but not with another. 

A properly designed driver utilizing level clamping will pre- 
vent the overshoot problem. 

THE DRIVER OUTPUT STRUCTURE 

Figures 26, 27, and 28 show possible output driver struc- 
tures together with their advantages and disadvantages. 



RESISTOR PULL-UP, POOR NOISE IMMUNITY, AND 
SLOW RISE TIME 




■12 (POOR) 



FIGURE 26 



PUSH-PULL, SLOW RISE AND FALL TIME 




+5 




12 (ACCEPTABLE) 



FIGURE 27 



COMPLEMENTARY, EXCELLENT NOISE IMMUNITY, 
FAST RISE AND FALL TIME 




^ 



■12 (BEST) 



FIGURE 28 



The driver circuit recommended here (Figure 29) utilizes a 
complementary output structure to obtain maximum noise 
immunity and fast rise and fall time under heavy capacitive 
load. It is capacitively coupled to the TTL clock generator. 
Resistor R4 is required only when operating at a clock 
frequency of lower than 750 KHz. This resistor shifts the 
response of the driver input circuit toward the lower fre- 
quencies by lengthening the input time constant. One clock 
driver is required for each clock phase. 



A °i 




■X D2 



-12V 

-o 



Q-], O4 2N2905, Heat Sink Required 
Q2, Q3 2N2222, Heat Sink Required 
C-i, C2 lOOpF 



D^, D2 1N914 
Rl, R2, R3 33 Ohm 
R4 2.2K Ohm (Required only 
for operation, below 7S0KHz) 



FIGURE 29 



GENERATING MULTIPLE PHASES 

The 2500 Series MOB devices which require high level clocks 
also require more than one phase. The dynamic shift regis- 
ters require two phases and the 2508 dynamic RAM requires 
four phases. 

TWO PHASE SYSTEM 

The clock generator in Figure 30 produces alternate pulses - 
the width of which are one quarter of the input clock period 
(assuming a square wave clock). See Figure "32. 



TWO PHASE TTL CLOCK GENERATOR 

Vcc 
o 



SYSTEM 
CLOCK 




FIGURE 30 



When required, the clock pulse widths can be varied by using 
one-shot multivibrators such as the 8162 or 74121. Each 
phase width can be varied independently (the limiting factor 
being the clock period), see Figure 31(a), or a single one- 
shot ahead of the clock generator will change both phases 
simultaneously. See Figure 31(b). 
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METHOD OF PROVIDING IIMDEPENDEIMTLY 
VARIABLE CLOCK PHASES 



TWO PHASE 

CLOCK 
GENERATOR 



UTI 



r"—r 



■yX — o 



-y(^ — o 



FIGURE 31(a) 



METHOD OF PROVIDING 
VARIABLE CLOCK PHASES 



^^-T 



-pfV\i — o 



TWO PHASE 

CLOCK 
GENERATOR 



FIGURE 31(b) 



-0*2 





TWO PHASE CLOCK 






GENERATOR WAVEFORMS 



















CLOCK 














+5 











+5 1 


— n 












*2 












+5 








*, 




FIGURE 32 



FOUR PHASE SYSTEM 

The circuit sliown in Figure 33(a) and (b) can be used to generate four phase clock signals for the 2508 1024 RAM. 



DIVIDE-BY-12 SYNCHRONOUS COUNTER 



FIGURE 33(a) 



8829 

ID) 



7-13 



SILICON GATE TECHNOLOGY 



FOUR PHASE SYSTEM 




FOUR PHASE DECODER 



— FV 



-O01 



-O02 




-003 



-O04 



_n 



FIGURE 33(b) 



Figure 34 shows typical clock input capacitances for 2500 
Series devices. The number of similar devices which can be 
driven by one clock driver is indicated. 



DEVICE 


TYPICAL 

CLOCK 

CAPACITANCE 

(pF) 


NO. OF UNITS 

WHICH CAN BE 

DRIVEN (INCLUDES 

ALLOWANCE FOR 




WIRING CAPACITANCE) 


2502 


140 


<2MHz(1) '2-4MHz(2) 
8 6 


2503 


140 


8 6 


2504 


140 


8 6 


2505 


80 


12 9 


2506 


25 


40 30 


2507 


25 


40 30 


2508 


25 


40 30 


2512 


100 


11 7 


2517 


25 


40 30 


2524 


80 


12 9 


2525 


100 


11 7 



(1) Drive capacity 1200pF 

(2) Drive capacity 750pF 



FIGURE 34 
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sjgnDtics 



FULLY DECODED RANDOM ACCESS 
1024-BIT DYNAMIC MEMORY 



SILICON GATE 2500 SERIES 



1103 



DESCRIPTION 

The Signetics 1103 is designed for main memory applica- 
tions where high performance, low cost and large bit 
storage are important design objectives. It is a 1024 word 
by 1 bit random access memory element using enhancement 
mode P-channel iVIOS devices integrated on a monolithic 
array. It is fully decoded, permitting the use of an 18-pin 
dual in-line package. The dynamic circuitry dissipates sig- 
nificant power only during precharge. Information stored 
in the memory is nondestructive! y read. Refreshing of all 
1024 bits is accomplished in 32 read cycles and is required 
every two milliseconds. A separate cenable (chip enable) 
lead allows easy selection of an individual package when 
outputs are OR-tied. Use Signetics 8T25 Sense Amp, and 
3207 Clock Driver. 
FEATURES 

• LOW POWER DISSIPATION - DISSIPATES POWER 
PRIMARILY ON SELECTED CHIPS 

• ACCESS TIME - 300 nsec. 

• CYCLE TIME - 580 nsec. 

• REFRESH PERIOD - 2 MILLISECONDS FOR 0-70°C 
AMBIENT 

• OR-TIE CAPABILITY 

• SIMPLE MEMORY EXPANSION WITH CHIP ENABLE 

• FULLY DECODED - ON-CHIP ADDRESS DECODE 

• INPUTS PROTECTED - ALL INPUTS HAVE PRO- 
TECTION AGAINST STATIC CHARGE. 

• LOW COST PACKAGING -18 PIN SILICONE AND 18 
PIN CERAMIC DUAL IN-LINE 

APPLICATIONS 

CORE MEMORY REPLACEMENT 
BUFFER STORES 
MAIN MEMORY 

PROCESS TECHNOLOGY 

The use of Signetics' unique silicon gate low threshold 
process allows the design and production of higher per- 
formance MOS circuits and provides higher functional 
density on a chip than other MOS technologies. 

SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli-- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process, the silicon material over the gate oxide passi- 
vates the MOS transistors, and the deposited dielectric 



SILICONE PACKAGING (Cont'd) 

material over the silicon gate-oxide-substrate structure pro- 
vides an ion barrier. In addition, Signetics proprietary 
surface passivation and silicone packaging techniques result 
in an MOS circuit with inherent high reliability and demon- 
strating superior moisture resistance, mechanical shock and 
ionic contamination barriers. 

PIN CONFIGURATION (Top View) 









1. 


Address 3 


18. 


Read/write 


3C 




3,8 

3" 

3,6 




2. 

3. 


Address 2 
Address 


17. 
16. 


VsSi 

Cenable 


^L 


1103XA 


J ,5 


4. 


Address 1 


15. 


Address 4 




1103IK 


3,4 

3" 


5. 
6. 


Precharge 
Address 9 


14. 
13. 


Data Out 
Address 8 


7£ 




3,2 


7. 


Address 6 


12. 


Data In 






3,0 


8. 


Address 5 


11. 


Vdd 




9. 


Address 7 


10. 


Vbb 









PART IDENTIFICATION TABLE 



TYPE 


PACKAGE 


OP. TEMP. RANGE 


1103XA 
1103IK 


18-Pin DIP Silicone 
18-Pin DIP Ceramic 


0-70° C 
0-70° C 



BLOCK DIAGRAM 



32 ROWS 
32 COLUMNS 
{1024 BITS) 



PRECHARGE O- 



READ/WRITE O— 



TTTTT 
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SILICON GATE MOS ■ 1103 



MAXIMUM GUARANTEED RATINGS^^O* 

Operating Ambient Temperature 0°C to 70°C 

Storage Temperature — 65°C to +1 50°C 

All Input or Output Voltages 

with Respect to the Most 

Positive Supply Voltage, VgB -25V to 0.3V 



Supply Voltages Vqq and Vgg 

with Respect to Vgg 
Power Dissipation 



-25V to 0.3V 

LOW 



D.C. AND OPERATING CHARACTERISTICS 

Ta ='0°C to +70°C, Vss*"" > = 16V ± 5%, (Vbb -Vss)<^' = 3V to 4V, Vqd = OV unless otherwise specified (Note 9), 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


ILI 


Input Load Current (All Input pins) 






1 


HA 


V|N = OV, Ta = 25°C 


•lo 


Output Leakage Current 






1 


mA 


VouT = 0V,Ta = 25°C 


■bb 


VgB Supply Current 






100 


mA 




lDDl(2) 


Supply Current During tpQ 




37 


56 


mA 


All Addresses = OV 

Precharge = OV 

Cenable = Vss; Ta = 25°C 


>DD2(2) 


Supply Current During tQV 




38 


59 


mA 


All Addresses = 0V 

Precharge = OV 

Cenable = OV;Ta = 25° C 


lDD3(2) 


Supply Current During tpov 




5.5 


11 


mA 


Precharge = Vss 
Cenable =0V;Ta = 25°C 


IdD4(2) 


Supply Current During t^p 




3 


4 


mA 


Precharge = Vss 

Cenable = Vss- """a = 25°C 


Idd(5)AV 


Average Supply Current 




17 


25 


mA 


Cycle Time = 580 ns; 
Precharge Width = 190 ns; 
Ta = 25°C 


V|L1(7) 


Input Low Voltage (All Address 
& Data-in Lines) 


Vss-17 




Vss-14.2 


V 


Ta = o°c 


V|L2(7) 


Input Low Voltage (All Address 
& Data-in Lines) 


Vss-17 




Vss-1 4.5 


V 


Ta = 70° c 


V|L3<7,8) 


Input Low Voltage (Precharge 
Cenable& Read/Write Inputs) 


Vss-17 




Vss-1 4. 7 


V 


Ta = o°c 


V|L4(7,8) 


Input Low Voltage (Precharge 
Cenablea Read/Write Inputs) 


Vss-17 




Vss-1 5.0 


V 


Ta = 70° c 


V|H1(7) 


Input High Voltage (All Inputs) 


vss-1 




Vss+1 


V 


Ta = 0°C 


V|H2(7) 


Input High Voltage (All Inputs) 


Vss-0.7 




Vss+1 


V 


Ta = 70° c 


"0H1 


Output High Current 


600 


900 


4000 


HA 


Ta = 25°C 1 
Ta = 70° c 

Ta = 25° c 
Ta = 70°C. 


■Rload = ioon(4) 


'0H2 


Output High Current 


500 


800 


4000 


HA 


lOL 


Output Low Current 


See Note 3 




V0H1 


Output High Voltage 


60 


90 


400 


mV 


V0H2 


Output High Voltage 


50 


80 


400 


mV 


Vol 


Output Low Voltage 


See Note 3 









NOTES: 

1. The Vss current drain is equal to (IdD "^ 'OH^ O"" ('DD + 'OL^- 

2. See Supply Current vs. Temperature (p. 3) for guaranteed current at the temperature extremes. These values are taken from a single pulse 
measurement. 

3. The output current when reading a low output is the leakage current of the 1 103 plus external noise coupled into the output line from the 
clocks. Vql equals Iql across the load resistor. 

4. This value of load resistance is used for measurement purposes. In applications the resistance may range from lOOn to 1 kU. 

5. This parameter is periodically sampled and is not 100% tested. 

6. (Vbb — Vss' supply should be applied at or before Vss- 

7. The maximum values for V|l and the minimum values for V|n are linearly related to temperature between 0°C and 70°C. Thus any value 
between 0°C and 70°C.can,be calculated using a straignt-line relationship. 

8. Themaximum values for V|L (for precharge, cenable & read/write) may be increased to Vss— 14.2 @ 0°C and Vss— 14.5 @ 70°C (samevalues 
as those specified for the address and data-in lines) with a 40 ns degradation (worst case) in tAC. tpc, tRc, twc, tRWC- ^ACCI and tACC2- 

9. Manufacturer reserves the right to make design and process changes and improvements. 

10. Stresses above those listed under "Maximum Guaranteed Rating" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or at any other condition above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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SILICON GATE MOS ■ 1103 



CHARACTERISTIC CURVES 



i -k 



SUPPLY CURRENT VS TEMPERATURE 



















^-. 








Vbb - Vss - 3V 






V 














•s 






UARANTEE 












^ 


° 


' 


^ 














\ 


N, 














\, 


\ 




'PICAL 















Vss -16.8V 

Vbb- Vss -3V 
















•s 




























'^sJ^lADAWTCCn 1 


^ 






' 










V 


















X 







2B 60 70 

TI"CI 



26 50 70 

TCCI 





c ' 

\ 
\ 
\ 
\ 








Vss-l 

vbb- 


6.8V 
I/SS-3V 






s 

N 


\ 




JUARANTI 


ED 


; 


\, 










\ 





































Vss - 16.6V 

Vbb- Vss -3V 


























































TYPICAL 





25 50 70 

T(°CI 



28 50 70 

TCCI 



'dd vstime 



Ta - 25''C 
Vss " 16.8V 

Vbb- Vss -3v 



Tpc Tov ■^TOV Tcp 
Tpw + TW 

NOTES: 

1. ^Idd 'S due to charging of internal device node capacitance 
at precharge. 

2. These values are taken from a single pulse measurement. 
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SILICON GATE MOS "1103 



CHARACTERISTIC CURVES (Cont'd) 



V 


m Vss- 


4V 








/ 












/ 


/ 












/ 


/ 










/ 




/ 








y 


') 


V 


/ 






> 


V 


/ J 

y 


^ 




T 


A-ff-c 






y 






1 


A-2S°C 


.^tlf^'i 




« OPERATING BEQION 

1 


■- 




i^S 








X 

T 























.3V 










/ 




3356 DUTY CYCLE 
ON PRECHARGE 










/ 
















/ 


/ 
















/y 


/ 










^^ 




/ 


/ 


/ 










'P 




// 


/ 


/ 










'» 




/ 


/ 












iS 


■ / 


/ 














M 




/ 




' 






fA-O'C 


i 












Ta-26"C ~1 


"_j 








HON 


rfi*' ". .-..r,...^« .... 


Uv- 




• •1 1 1 1 





14 1B 16 17 18 19 20 

Vss IVOLTSI 



14 15 16 17 18 19 20 

Vss( VOLTS) 




20 40 



AC CHARACTERISTICS Ta = 25°C, Vss = 16 ± 5%, (Vbb -Vss) = 30V to 4.0V, Vdd = ov 
READ, WRITE, AND READ/WRITE CYCLE 



SYMBOL 


TEST 


MIN. TYP. MAX. 


UNIT 


CONDITIONS 


tREF 


Time Between Refresh 




2 


ms 




tACd) 


Address to Cenable Set Up Time 


115 




ns 




tCA 


Cenable to Address Hold Time 


20 




ns 




tpcd) 


Precharge to Cenable Delay 


125 




ns 




tOVL 


Precharge & Cenable Overlap, Low 


25 


75 


ns 




tCP 


Cenable to Precharge Delay 


85 




ns 




tOVH 


Precharge & Cenable Overlap, High 




140 


ns 





READ CYCLE 



SYMBOL 


TEST 


ItflN. TYP. MAX. 


UNIT 


CONDITIONS 


tRc(1> 


Read Cycle 


480 




ns 






tpov 


Precharge to End of Cenable 


165 


500 


ns 






tpo 


End of Precharge to Output Delay 




120 


ns 




t7= 20 ns 


tACCld). 


Address to Output Access 


300 




ns 


tACmin + toVLmin 
+ tpomax + 2 t,- 


ClOAD= 100 pF 

" Rload = lOon 

VREF=40mV 


tACC2(1) 


Precharge to Output Access 


310 




ns 


tpCmin + toVLmin 
+ tpOmax + 2 tr 
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SILICON GATE MOS ■ 1103 



AC CHARACTERISTICS (Cont'd) 
WRITE OR READ/WRITE CYCLE 



SYMBOL 


TEST 


MIN. TYP. MAX. 


UNIT 


CONDITIONS 


twcd) 


Write Cycle 


580 




ns 


n 


t;- = 20 ns 


tRWC<1> 


Read/Write Cycle 


580 




ns 


. 




tpw 


Precharge to Read/Write Delay 


165 


500 


ns 




twp 


Read/Write Pulse Width 


60 




ns 




tw 


Read/Write Set Up Time 


80 




ns 




tDW 


Data Set Up Time 


105 




ns 




tDH 


Data Hold Time 


10 




ns 




tpo 


End of Precharge to Output Delay 




120 


ns 


ClOAD= 100 pF 

Rload= ioon 


tp 


Time to Next Precharge 







ns 


Vref =40mV 


tew 


Read/Write Hold Time 




10 


ns 





CAPACITANCE (note 2) 



SYMBOL 


TEST 


MIN. TYP. 


MAX. 


UNIT 


CONDITIONS 


Cad 


Address Capacitance 


5 


7 


PF 


V|N = Vss 




CPR 


Precharge Capacitance 


15 


18 


PF 


V|N = YsS 




CCE 


Cenable Capacitance 


15 


18 


pF 


V|N = Vss 


f = 1 MHz 


Crw 


Read/Write Capacitance 


11 


15 


pF 


V|N = Vss 


_ All Unused Pins are 


CjNI 


Data Input Capacitance 


4 


5 


pF 


Cenable = OV 
V|N = Vss 


at A.C. Ground 


C|N2 


Data Input Capacitance 


2 


4 


pF 


Cenable = Vgs 
V|N = Vss 




Cqut 


Data Output Capacitance 


2 


3 


pF 


VOUT = OV 





(1) These times will degrade by 40 ns (worst case) if the maximum values for V|l (for precharge, cenable and read/write inputs) go to Vss ~ 
14.2V @ 0°C and Vss-14.5V @ 70°C as defined on page 2. 

(2) This parameter is periodically sampled and is not 100% tested. It is measured at worst case operating conditions. Capacitance measurements 
for plastic packages only. 

TIMING DIAGRAM 



WRITE CYCLE OR READ/WRITE CYCLE 



Timing llluitrotod for minimum cycli 



ADDRESS STABLE 



K 



y 



CENABLE 

V(L 



^. 



X. 






DATA CAN CHANOE 



XI 



STABLE DATA TIME 



:k 



DATA CAN CHANGE 



VOH 
DATA OUT 

Vol ■ 



- <ACC1 
<ACC2 - 



VreF ■ «>"V 

Bload ■ 'oon - 
Cload ■ 'oop'' 



^^ 



DATA OUT NOT VALID 



- DATA OUT VALID 
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SILICON GATE MOS "1103 



TIMING DIAGRAM (Cont'd) 



READ CYCLE 




V|L 

''OH 
DATA OUT 

Vol 



ADDRESS STABLE 



/ 



\. 



> ADDRESS CAN CHANGE:-; 



Rload - ioon — 
Cload - "xipf 



DATA OUT VALID 



NOTES: 



)S\ \j -0\i r tj is defined as the transitions between these two points. 



tDW 'S referenced to point (2) of the rising edge of cenable or read/write whichever occurs first. 
*DH is referenced to point (T) of the rising edge of cenable or read/write whichever occurs first. 



CIRCUIT SCHEMATIC 



oO — r>o — 0*0 



Ao 


P 


Ao 




L 


L 


H 




L 


H 


" 




H 


L 






" 


" 


PBe'v'oCs STATE 1 



*io — r>o — QAi 

*2 P>0— OA2 

*3 o — ri>o— o A3 ' -°<iir° 

KfO r>0 OA4 



s 



5: 






it^ 






y^5__& 



j^ i H S ""Jl ""i '" 

^C OA5 Ao Al *2 S3 'M 



:c^H 




0—1 



A 




"^fc_,^5i- 



"H^^SZ,^^ 



T 



Sl:3 






A5 Afl A7 Ab *B 



-ar^ 






EG []>o o 
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FULLY DECODED RANDOM ACCESS 1024-BIT 
DYNAMIC MEMORY (HIGH SPEED VERSION) 



SILICON GATE MOS 



1103-1 



DESCRIPTION 

The Signetics 1103-1 is designed for main memory applica- 
tions where high performance, low cost and large bit 
storage are important design objectives. It is a 1024 word 
by 1 bit random access memory element using enhancement 
mode P-channel MOS devices integrated on a monolithic 
array. It is fully decoded, permitting the use of an 18-pin 
dual in-line package. The dynamic circuitry dissipates sig- 
nificant power only during precharge. Information stored 
in the memory is nondestructively read. Refreshing of all 
1024 bits is accomplished in 32 read cycles and is required 
every two milliseconds. A separate cenable (chip enable) 
lead allows easy selection of an individual package when 
outputs are OR-tied. Use Signetics 8T28 Sense Amp , and 
3207 Clock Driver. 

FEATURES 

• LOW POWER DISSIPATION - DISSIPATES POWER 
PRIMARILY OIM SELECTED CHIPS 

• ACCESS TIME- 150 nsec. 

• CYCLE TIME -340 nsec. 

• REFRESH PERIOD - 1 MILLISECOND FOR 0-55°C 
AMBIENT 

• OR-TIE CAPABILITY 

• SIMPLE MEMORY EXPANSION WITH CHIP ENABLE 

• FULLY DECODED - ON-CHIP ADDRESS DECODE 

• INPUTS PROTECTED - ALL INPUTS HAVE PRO- 
TECTION AGAINST STATIC CHARGE 

• LOW COST PACKAGING - 18 PIN SILICONE AND 18 
PIN CERAMIC DUAL IN-LINE 



APPLICATIONS 

CORE MEMORY REPLACEMENT 
BUFFER STORES 
MAIN MEMORY 



PROCESS TECHNOLOGY 

The use of Signetics' unique silicon gate low threshold 
process allows the design and production of higher per- 
formance MOS circuits and provides higher functional 
density on a chip than other MOS technologies. 



SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process, the silicon material over the gate oxide passi- 
vates the MOS transistors, and the deposited dielectric 



SILICONE PACKAGING (Cont'd) 

material over the silicon gate-oxide substrate structure pro- 
vides an ion barrier. In addition, Signetics proprietary 
surface passivation and silicone packaging techniques result 
in an MOS circuit with inherent high reliability and demon- 
strating superior moisture resistance, mechanical shock and 
ionic contamination barriers. 



PIN CONFIGURATION (Top View) 

















^C 




1318 


2C 




:]i7 


1. 


Address 3 


18. 


Read/write 


3r 




lie 


2. 


Address 2 


17. 


vss 


"e: 




3^B 


3. 


Address 


16. 


Cenable 


1103-1XA 


4. 


Address 1 


15. 


Address 4 


sC 


1103-1 IK 


I] 14 


5. 


Precharge 


14. 


Data Out 


«c 




Dl3 


6. 
7. 


Address 9 
Address 6 


13. 
12. 


Address 8 
Data In 


'C 




Ju 


8. 


Address 5 


11. 


Vdd 


bC 




I] 11 


9. 


Address 7 


10. 


Vbb 


9C 




in 10 

















PART IDENTIFICATION TABLE 



TYPE 


PACKAGE 


OP. TEMP RANGE 


1103-1 X A 
1103-11 K 


18-Pin DIP Silicone 
18-Pin DIP Ceramic 


0-55°C 
0-55°C 



BLOCK DIAGRAM 



lot 32 

ROW 

SELECTOR 



MEMORY MATRIX 

32 ROWS 
32 COLUMNS 
(1024 BITS) 




COLUMN SELECTOR 



TTT 



A 6 A7 Ag Ag 
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SILICON GATE MOS ■ 1103-1 



MAXIMUM GUARANTEED RATINGS <8) 



Operating Ambient Temperature 

Storage Temperature 

All Input or Output Voltages 
with Respect to the Most 
Positive Supply Voltage, Vgg 



C to 55 C 
-65°Cto+150°C 



-25V to 0.3V 



Supply Voltages Vqq and V55 

with Respect to Vbb 
Power Dissipation 



-25V to 0.3V 
LOW 



D.C. AND OPERATING CHARACTERISTICS 

Ta = 0°C to -55° C, Vss'^^ = 19V ± 5%, (Vbb - Vss'^®' = 3V to 4V, Vdq = OV unless otherwise specified (Note 7). 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


ly 


Input Load Current (All Input pins) 






10 


ma 


V|N =0V,Ta = 25°C 


'LO 


Output Leakage Current 






10 


HA 


VqUT = OV, Ta = 25°C 


Ibb 


VgB Supply Current 






100 


HA 




lDD1<2) 


Supply Current During tpQ 




45 


60 


mA 


All Addresses = OV 

Precharge = OV 

Cenable = Vss; Ta = 25°C 


lDD2<2> 


Supply Current During tgv 




50 


68.5 


mA 


All addresses = OV 

Precharge = OV 

Cenable = OV; Ta = 25°C 


lDD3<2* 


Supply Current During tpQy 




8.5 


11 


mA 


Precharge = Vss 
Cenable = 0V;Ta = 25''C 


lDD4<2' 


Supply Current During t^p 




3 


4 


mA 


Precharge = Vss 

Cenable = Vss; Ta = 25°C 


IDD<5)AV 


Average Supply Current 




20 


23 


mA 


Precharge Width =150ns @ 50% 
Cycle Time = 340 ns; Ta = 25°C 


V|L1 


Input Low Voltage (All address 
and data-in lines) 


Vss-20 




Vss-18 


V 




V|H1 


Input High Voltage (All Inputs) 


Vss-1 




Vss+1 


V 




IOHI 


Output High Current 


1.15 


1.3 


7.0 


mA 


Ta = 25°C- 
Ta = 55°C 

Ta = 25°C 
Ta = 55°C. 


■f^ LOAD = ■'00"*^* 


'0H2 


Output High Current 


0.9 


1.15 


7.0 


mA 


'GL 


Output Low Current 


See Note 3 




Vqhi 


Output High Voltage 


115 


130 


700 


mV 


V0H2 


Output High Voltage 


90 


115 


700 


mV 


Vol 


Output Low Voltage 


See Note 3 









NOTES: 

1. The Vss current drain is equal to (Iqo + Ioh' °'' "dD "^^ 'Ol'- 

2. See Supply Current vs. Temperature (p. 3) for guaranteed current at the temperature extremes. These values are taken from a single pulse 
measurement. 

3. The output current when reading a low output is the leakage current of the 1 103-1 plus external noise coupled into the output line from the 
clocks. Vql equals I ql across the load resistor. 

4. This value of load resistance is used for measurement purposes. In applications the resistance may range from 1000 to 1 kfi. 

5. This parameter Is periodically sampled and is not 100% tested. 

6. (VgB — Vss) supply should be applied at or before Vss. 

7. Manufacturer reserves the right to make design and process changes and improvements. 

8. Stresses above those listed under "IVIaximum Guaranteed Rating" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or at any other condition above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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SILICON GATE ■ MOS 1103-1 



AC CHARACTERISTICS Ta = 0°C to +55°C; Vss = 19 ± 5%, (Vbb -Vss) = 3.0V to 4.0V, Vqd = OV 
READ, WRITE, AND READ/WRITE CYCLE 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


tREF 


Time Between Refresh 






1 


ms 




tAC 


Address to Cenable Set Up Time 


30 






ns 




tCA 


Cenable to Address Hold Time 


10 






ns 




tpc 


Precharge to Cenable Delay 


60 






ns 




^OVL 


Precharge & Cenable Overlap, Low 


5 




30 


ns 




tCP 


Cenable to Precharge Delay 


40 






ns 




*OVH 


Precharge & Cenable Overlap, High 






85 


ns 





READ CYCLE 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


tRC<1> 


Read Cycle 


300 






ns 


" 




Vov 


Precharge to End of Cenable 


115 




500 


ns 






tpod) 


End of Precharge to Output Delay 






75 


ns 




t^ = 20 ns 


tACC1<^' 


Address to Output Access 


150 






ns 


tACmin + tovLmin 
+ tpomax + 2 t^ 


CUOAD = 50 pF 

~Rload = 100" 


*ACC2<''> 


Precharge to Output Access 


180 






ns 


tPCmin + tOVLmin 
+ tPOmax + 2 t^ 


VBEF=80mV 



WRITE OR READ/WRITE CYCLE 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


twc 

tRWc'^' 


Write Cycle 
Read/Write Cycle 


340 
340 






ns 
ns 


- t^ = 20 ns 


tpw 


Precharge to Read/Write Delay 


115 




500 


ns 




twp 


Read/Write Pulse Width 


20 






ns 




tw 


Read/Write Set Up Time 


20 






ns 




tDW 


Data Set Up Time 


40 






ns 




tDH 


Data Hold Time 


10 






ns 




tpo<1> 
tp 


End of Precharge to Output Delay 
Time to Next Precharge 







75 


ns 
ns 


ClOAD = 50pF 

Rload = ioon 

Vref = 80 mV 


tew 


Read/Write Hold Time 






15 


ns 





CAPACITANCE (note 2) 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


Cad 


Address Capacitance 




5 


7 


pF 


Y|N=Yss 




CPR 


Precharge Capacitance 




15 


18 


pF 


V|N=Vss 




CCE 


Cenable Capacitance 




15 


18 


pF 


Yin =Yss 


f =1 MHz 


Crw 


Read/Write Capacitance 




11 


15 


pF 


Y|N =Yss 


- All Unused Pins are 


C|N1 


Data Input Capacitance 




4 


5 


pF 


Cenable = OV 
YjN =Vss 


at A.C. Ground 


C|N2 


Data Input Capacitance 




2 


4 


pF 


Cenable = Vss 
VjN =YSS 




COUT 


Data Output Capacitance 




2 


3 


pF 


VoUT = OV 





(1) These times will degrade by 35 ns if a Vref point of 40 mV is chosen instead of the 80 mV point defined in this specification. 

(2) This parameter is periodically sampled and is not 100% tested. It is measured at worst case operating conditions. Capacitance measurements 
for plastic packages only. 
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SILICON GATE MOS ■ 1103-1 



TIMING DIAGRAM 



WRITE CYCLE OR READ/WRITE CYCLE 



Timing illustrated for minimum cycle 



ADDRESSX 7 @ 

CAN )r 

CHANGE/ >rT 
IL ^ '^ 



PRECHARGE 



CENABLE 



READ/WRITE 



VOH 
DATA OUT 

Vol 



twc OR tRvVC 



ADDRESS STABLE 



DATA CAN CHANGE 



\. y 



x: 



Vrep = 80mV 

f LOAD = 'oon - 

ClOAD - 50pF 



- 'ACCI 
<ACC2 • 



STABLE DATA TIME 



X 



ADDRESS 
CAN CHANGE 



X 



DATA CAN CHANGE 



DATA OUT NOT VALID 



■ DATA OUT VALID 




V|H . 
CENABLE 

V|L 

V|H 
READ/WRITE 
V|L ■ 

VOH 
DATA OUT 

Vol ■ 



READ CYCLE 

«RC 



ADDRESS STABLE 



\ 



X 



ADDRESS CAN CHANGE 



VreF = 80mV 
"LOAD - lOon - 
ClOAD = 50 pF 



DATA OUT VALID 



tT is defined as the transitions between these two points. 



NOTES: 

© Vdd + 2v'1 

(2) Vss-2VJ 

3 tQww is referenced to point \V) of the rising edge of cenable or read/write whichever occurs first. 

4 tpm is referenced to point (5) of the rising edge of cenable or read/write whichever occurs first. 
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SILICON GATE MOS ■ 1103-1 



CIRCUIT SCHEMATIC 



["a q I P T Ag] 
Ji-.._!:_|_^_; 

Mm . 



«oo — in 

A6 0— 1>0. 

Abo — [>o- 
A,o— |>o. 

Ago P»0- 

A90 P>o 

Vdd 



/5 



^ ^_5 



s 







t=Ch 



s 



-=f^5^__5^ 



«<t::^„ 



IS 



J, "ssji vss^ VssJ^ vssj^ »ss 






io-i|::| «<Mt 

X1I 



c^ 



& 



=<u„ 






A5 Ag A7 Ag Af) Vpo 






4.^ 



^ c.^1:^ 



T 



P Vss A^ Vss P Vss S4 Vss 




5 S^ A7" A^ Ag Ag Ag A7 Aq A9 
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signDtics 



DUAL STATIC 
SHIFT REGISTERS 



(FOR REFERENCE ONLY, NOT RECOMMENDED 
FOR NEW DESIGNS) 



METAL GATE MOS 2000 SERIES 



2000 



DESCRIPTION 

The S2001K, S2002K, S2003K, S2004K, and S2005K are 
Dual Static Shift Registers manufactured with a "P" 
channel enhancement mode process. 

The registers vary in length from dual 16 to dual 100. Two 
power supplies and 2 external 28 volt clocks are required. 
Static operation is assured with a third clocl< phase that is 
generated on the chip. The pin configuration allows inter- 
changing of register lengths without rewiring the socket. 
Data is transferred into the register during 0i and output 
data appears on the negative-going edge of 02 ■ For static 
operation 0i must be a "0" and 02 "1"- 



PIN CONFIGURATION 



BOTTOM VIEW 




OND 
NC-NO INTERNAL CONNiCTION 



PARTS IDENTIFICATION TABLE 



ABSOLUTE MAXIMUM RATINGS 

Vjj(j with respect to Gnd -16V to 0.3V 

Vgg with respect to Gnd -30V to 0.3V 

Clock and In with respect to Gnd -30V to 0.3V 

Operating Temperature -55°C to +85°C 

Sto rage Tem peratu re -55° C to + 1 50° C 



PART NO. 


BIT LENGTH 


PACKAGE 


82001 K 


16 


10 Pin TO-100 


S2002K 


25 


10 Pin TO-100 


82003 K 


32 


10 Pin TO-100 


S2004K 


50 


10 Pin TO-100 


82005 K 


100 


10 Pin TO-100 



CIRCUIT SCHEMATIC 




-— l-^TL 



5 



H 



u 






i_^ 



14h 



It 



INfUT CIRCUITRY 



OUTPUT BUFFER 
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METAL GATE MOS ■ S2000 SERIES 



ELECTRICAL CHARACTERISTICS ( Notes: 1, 2, 3, 4 and 5 



CHARACTERISTICS 


LIMITS 
MIN TYP MAX 


UNITS 


TEST CONDITIONS 


NOTES 


TEMP 
°C 


Vqd 


Vqg 


Vin 


V01 


V02 


OUTPUT 


"1" Output Voltage 


■11 -13 




V 




-13 


-27 


■10 


-27 


-27 




5 


"0" Output Voltage 


-0.3 


-1 


V 




■15 


■29 


-2 


-29 


-29 




5 


Output Drive Capability 
























2001 


-8 -10 




V 




■13 


■27 


-10 


-27 


-27 




RL = 17kntoGnd 




-4 -6 




V 




■13 


-27 


-10 


-27 


-27 




RL = 4kntoGnd 


,2002/3/4/5 


-10 -11 
-6 -8 




V 
V 




■13 
-13 


-27 
-27 


-10 
-10 


-27 
■27 


-27 
-27 




Rl = 17 kSitoGnd 
R|_ = 4 ki2to Gnd 


Input Leakage Current 
























Data Inputs 




0.5 


HA 


+85 








■20 












Clock Inputs 
























h 




50 


IXA 


+85 











-28 









02 




50 


txA 


+85 














-28 






Output Impedance 
























2001 




2.5 


kD. 




-13 


-27 


-2 


-27 


-27 


Oto-IV 




2002/3/4/5 




1.5 


kJ2 




-13 


27 


-2 


-27 


■27 


Oto-IV 




Input Capacitance 
























Data Inputs 


3 


5 


pF 


25 


■14 


-28 













B 


Clock Inputs 
























2001 


8 


10 


PF 


25 


■14 


-28 













8 


2002 


8 


12 


pF 


25 


-14 


-28 













8 


2003 


8 


13 


pF 


25 


-14 


-28 













8 


2004 


12 


18 


pF 


25 


■14 


-28 













8 


2005 


16 


33 


pF 


25 


■14 


-28 













8 


Power Supply Current 
























'dd 
























2001 


-3 


■10 


mA 


■55 


■15 


-29 







■29 






2002 


-5 


-20 


mA 


■55 


-15 


-29 







■29 






2003 


-6 


-24 


mA 


-55 


-15 


-29 







■29 






2004 


-7 


-17 


mA 


-55 


-15 


-29 







■29* 






2005 


-14 


-32 


mA 


■55 


■15 


-29 







-29 






'gg 
























2001/2/3 


-0.8 


■3^5 


mA 


■55 


-15 


-29 







-29 






2004/5 


-0.5 


-3.0 


mA 


-55 


■15 


-29 







■29 






Propagation Delay (tpd) 
from <t>2 
























2001 


300 


475 


ns 


25 


■14 


■28 




-28 


-28 




6,7 


2002/3/4/5 


300 


450 


ns 


25 


-14 


■28 




■28 


-28 




6,7 
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METAL GATE MOS ■ S2000 SERIES 



NOTES FOR ELECTRICAL CHARACTERISTICS: 



FORCING FUNCTIONS 



1. Parameter valid over operating temperature range unless other- 
wise specified. 

2. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are tied to ground. 

3. Negative logic definition: "DOWN" Level = "1", "UP" 
Level = "0". 

4. Manufacturer reserves the right to make design and process 
changes and improvements. 

5. Output voltage levels valid from D.C. to 1 MHz. 

6. See output timing diagram. 

7. Output load is 10 pF and 1 mJ2. 

8. f = 1 MHz, Vac = 25 mV^ms- ^" P'"^ "°* specifically referenced 
are tied to guard terminal for capacitance tests. Output pins are 
left open. 

9. All typical values are at 25°C and nominal supply voltages. 



OUTPUT TIMING DIAGRAM 




CLOCK REQUIREMENTS 




VOLTAGE LEVELS 


MIN 


TYP 


MAX 


UNITS 


01 02 "0" 





-1 


-2.0 


Volts 


01 02 "I" 


-27 


-28 


-29 


Volts 


TIMING 










tr & tf 


.025 




5 


Msec 


01 PW 


0.4 




10 


Msec 


02 PW 


0.4 






Msec 


*DO 









Msec 



Note: 02 may not be at "0" logic level 
for more than 10 Ms. 



CLOCK DRIVER 



'/68490 I 
5V CLOCK o t-TSo— I- 



^y 




Note: At high repetition rates and/or high capacitance loads, the 
transistors may require heat sinking, i.e., 1000 pF at 1 MHz. 
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INPUT REQUIREMENTS 



10% ^A 





/- 



:/ 



DATA IN -LOGIC ' 1 



DATA IN -LOGIC "O" 



CHARACTERISTIC 


MIN 


MAX 


UNITS 


Data in "0" 


+0.3 


-2.0 


Volts 


Data in "1 " 


-10 




Volts 


t,.,,. &t..o" 







Msec 



Note; Data In must be stable between the 10% points of 0i. 



signctics 



DUAL 100-BIT STATIC 
SHIFT REGISTER DC TO 3 MHZ 



(FOR REFERENCE ONLY, NOT RECOMMENDED 
FOR NEW DESIGNS) 



METALGATEMOS 2000 SERIES 



2010 



DESCRIPTION 

The N2010K Dual 100-Bit Static Shift Register is designed 

for use at shift rates from to 3 MHz.* The device employs 

"P" channel enhancement mode MOS techniques. Power 

supply requirements are -14 and -28 Vdc. Clocking is 

provided by two external -28 volt clock phases. A delayed 

second clock phase (02S) 's generated on the chip. 

Data is transferred into the register during 0i . Output data 

appears on the negative going edge of 02- For static 

operation, 0i must be a "0" and 02 a "'^"■ 

The N2010K is a direct pin replacement for the S2005K/ 

3003 1 MHz Static Shift Register. 

•(26°) 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS: 

Vdd with respect to Gnd 

Vqg with respect to Gnd 

Clock and Input with respect to Gnd 

Operating Temperature 

Storage Temperature 



-16V to 0.3V 

-30 to 0.3V 

-30V to 0.3V 

0°Cto+70°C 

-55°Cto+150°C 



BOTTOM VIEW 




GND 
NC-NO INTERNAL CONNECTION 



CIRCUIT SCHEMATIC 



VgqO- 

VodO- 



CTO 



< 



i 



h 



i 



Lh 



^K 



5_^ 






*2SO- 



INPUT CIRCUITRV 



OUTPUT BUFFER 
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METAL GATE MOS" 2010 



ELECTRICAL CHARACTERISTICS (Notes: 1,2,3,4,9) 

RECOMMENDED POWER SUPPLY VOLTAGES: Vqd = -14 +1 Vdc, Vqq = -28 ±1Vdc 



CHARACTERISTICS 


LIMITS 


UNITS 


TEST CONDITIONS 


NOTES 


MIN 


TYP 


MAX 


TEMP 
°C 


Vqd 


Vqg 


V|n 


V01 


V02 


OUTPUT 


"1" Output Voltage 


-8 


-10 




V 


25 


-13 


-27 


-7 


-27 


-27 




5,7 


"0" Output Voltage 




-0.3 


-1.0 


V 


25 


-15 


-29 


-2 


-29 


-29 




5,7 


Output Drive Capability 


-4 


-6 




V 


25 


-13 


-27 


-7 


-27 


-27 




RL = 4kOtoGnd 


Input Leakage Current 
Data Inputs 
Clock Inputs 
01 

4>2 






























-0.5 


liA 


25 








-15 








































-50 


ma 


25 











-28 













-50 


ma 


25 














-28 






Output Impedance 






1.5 


ki2 


25 


-13 


-27 


-2 


-27 


-27 


Oto-IV 




Input Capacitance 
Data Inputs 
Clock Inputs 




























3 


5 


pF 


25 


-14 


-28 













8 




16 


33 


pF 


25 


-14 


-28 













8 


Power Supply Current 

'dd 
'gg 




























-14 


-20 


mA 


25 


-15 


-29 







-29 








-0.8 


-3.0 


mA 


25 


-15 


-29 







-29 






Propagation Delay (tdp) from 02 




200 


250 


ns 


25 


-14 


-28 




-28 


-28 




6,7 



Parameter va 


id at 4-25°C unless otherwise specified. 




All voltage m 


easurements are referenced to the ground termina 


Term 


referenced ar 


e tied to ground. 




Nasative logi 


= definition: "DOWN" Level - "1 ". "UP" Level - 


"0". 



, -Output loi 



4. Manufacti 



timing diagram, 
id is lOpP and 1 M^. 

Vac - 25mV rms. All pif 
arKa tetts. Output pins a 

values are at 25°C and n^ 



t specifically referenced i 



oltage levels valid frt 



TYPICAL PERFORMANCE CHARACTERISTICS 



MAXIMUM OPERATION FREQUENCY 
VERSUS CLOCK AND SUPPLY VOLTAGE 



I 

>- 

I 
9 3.0 

s 

z 20 





























































-J 




\r' 








^ 


^ 


:^ 






MT-' 


.«— - 




^r^ 










GUARAI 


Ntttei*2yc) 

























































































♦20 +1.0 -10 -2.0 

POWER SUPPLIES a CUOCK VOLTAGE (±VOLTS FROM NOMINAL) 



POWER DISSIPATION 
VERSUS OPERATING FREQUENCY 















L .^...J 














t'TO'i 
































"■"' 










jwns; 




"tA«+25'C _J 






^ 


eotOK 


■*■■* 


^ 






/ 
















r 














































































































/tvpk 

IDYMI 


JU. 
MK 






















, 


















































































DUAL 


K>0-Bt 


TMOS 












SHin 


REGIS 


ERS 



1.0 2.0 3.0 

MAXIMUM OPERATING FREQUENCY (MHi) 
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METAL GATE MOS ■ 2010 



CLOCK REQUIREMENTS 



Li 



10% 



-4"°?- -i^"- 



!, L?ZP*_Jlt 



VOLTAGE LEVELS 


MIN 


NOM 


MAX 


UNITS 


01 02 "0" 





1 


-2.0 


Volts 


01 02 "1" 


-27 


-28 


-29 


Volts 


TIMING 










tr & tf 


.010 




5 


Msec 


01 PW 


0.10 




10 


Msec 


02 PW 


0.15 






/usee 


*DO 









Msec 


Clock Repetition Rate 







3 


MHz 



Note: 02 may not be at "0" logic level 
for more than 10 Ms. 



INPUT REQUIREMENTS 




D*TA IN.LOSIC T p- -»■ DATA IN -LOGIC '0' 



CHARACTERISTIC 


MIN 


MAX 


UNITS 


Data in "0" 


+0.3 


-2.0 


Volts 


Data in "1" 


-7.0 




Volts 


*"1"8< t"0" 







Msec 



Note: Data In must be stable between the 10% points of 01- 



TTL INTERFACE REQUIREMENTS 




TTl/OTl 
DATA 
INPUT 



5V CLOCK INPUTO 




CLOCK 
SENERATOA 
DRIVER 



NOTES: 

1 . Register ground (V^) Is tied to the bipolar integrated 
circuit Vcc power supply for proper biasing. 

2. Vs = -^5VDC 
Vq =-9 VDC 
Vg=-23VDC 

*3. Signetics Corp. N8490A 



OUTPUT TIMING DIAGRAM 





*2 90%Y / 


/ \ / 


\ 

DATA OUT, \ 







CLOCK DRIVER 




NOTES: 

1. At high repetition rates and/or high capacitance loads, 
the transistors may require 

heat sinking, i.e., 1000 pF at SIVIHz. 

2. % N8822B, SP322B etc. 

3. M, N8880A, SP387A etc. 



7-31 



signDtics 



FULLY DECODED 1024 AND 
2048 STATIC READ-ONLY MEMORIES 



METAL GATE MOS 2400 SERIES 



2400 



DESCRIPTION 

The Signetics 2400 Series devices are high speed, fully de- 
coded, MOS static 1024 and 2048-bit read-only memories 
offering 128X8, 256X8, 256X4, and 512X4 organizations. 

TwO: output structure options, plus both single line and 
3-bit binary coded chip select options, provide for wide 
versatility and economy of application. The devices interface 
directly with standard TTL/DTL or MOS logic circuits. 
Process technology is P-Channel enhancement mode. 

FEATURES 

• 128X8, 256X8, 256X4, 512X4 ORGANIZATIONS 

• STATIC OPERATION - NO CLOCKS 

• FULLY DECODED ADDRESS 

• 500ns TYPICAL ACCESS TIME 

• TTL/DTL COMPATIBILITY 

• OUTPUT OPTIONS: 

BARE DRAIN 

20KOHM PULL-DOWN RESISTOR 

• TWO CHIP SELECT OPTIONS: 

SINGLE LINE 

3-BIT BINARY CODED 

• EBCDIC-ASCII CONVERSION 
TABLE IS CATALOG STANDARD , 
OTHER STANDARDS AVAILABLE 

• ■H2, -12V POWER SUPPLIES 

• STANDARD PINNING IN 16 AND 24 PIN CERAMIC 
DUAL IN-LINE PACKAGES 

APPLICATIONS: 
CODE CONVERSION 
LOOK-UP TABLES 
MICRO-PROGRAMMING 
RANDOM LOGIC SYNTHESIS 
CHARACTER GENERATION 

SPECIAL FEATURES 

Output Options: Two output structure options allow ease 
of interfacing with TTL/DTL or other MOS circuits. 

Chip Select Options: Both the 2420 and 2430 group may be 
specified with either single line chip select or a 3 line, 3-bit 
binary coded chip select. The coded chip select allows one- 
of-eight chip selection without external logic components 
for larger memory matrices. The 2410 group is pin limited 
to single line chip select. 

Package Options: The 256X4 organization is available in 
either a 16-pin or 24-pin dual in-line package. 

For a detailed listing of part riumbers and options see the 
PART IDENTIFICATION TABLE. 



CUSTOM ENCODING 

Vou may describe the particular option you desire in a book- 
let which will be provided by Signetics. Ask your local 
Signetics representative for a copy of "SIGNETICS 2400 
SERIES STATIC READ-ONLY MEMORIES - MOS-ROM 
PROGRAMMING". The booklet contains a blank truth table 
and instructions for preparing punched data cards. 

PIN CONFIGURATIONS (Top View) 















■ c* n- 


'C 


D« 




1. Address 3 '®' 


Vdd 


'd 


D» 




2. Address 2 15. 


Address 4 




J 


D" 




3. Address 1 14. 


Address 6 


*H 2410 




4. Output 1- 13. 


Address 6 


•c 


H" 




5. Output 2 12. 


Address 7 


•H 


H" 




6. Outputs 11- 


Vqg 


L 


1 




7. Output 4 10. 


Chip Enable 


q 


!'• 




8. Vss 9. 


Address 8 


•c 


H* 








'C 




D" 


1. Address 3 24. 


Vdd 


'11 




D" 


2. Address 2 23. 


Chip Enables* 


3C 




3» 


3. Address 1 22. 


Chip Enable 2* 


«c 




D" 


4. Output 1 21. 


Address 4 




5. Output 2 20. 


Address 5 


»c 




I] 20 


6. Output 3 19. 


Address 6 


•c 


2420 


D" 


7. Output 4 18. 


Address 7 


i\Z 




D" 


8. CJtputB 17. 


Vqg 


•c 




D" 


9- Outputs ie_ 


Mode Control 




10. Output 7 ,g' 


Chip Enable 


•c 




D" 


11. Outputs 14 


Address 8 


'C 




D» 


12- Vss is! 


No Connection 


"C 




D" 






•c 




3» 


*No connection for single chip 




enable options. 












3» 


1. Address 3 24. 


Vqd 


'C 




»c 




3« 


2. Address 2 23 


Chip Enables* 


jC 




3" 


3. Address 1 22. 


Chip Enable 2* 


^c 




D" 


4. Output 1 21 

5. Output 2 20 


Address 4 
Address 5 


«c 




3» 


6. Output 3 


Address 6 


•c 


2430 


D" 


7. Output 4 

8. Outputs 


Address 7 


'C 




3» 


9. Output 6 _ 


Address 8 


•c 




D" 


10. Output 7 ^°- 


Vgg 




11. Outputs 15- 


Mode Control 


»c 




n» 


12. Voo 14- 
®® 13. 


Chip Enable 


«c 




D" 


Address 9 


«c 




D" 


, 










No connection for single chip ] 


"C 




1» 


enable options. 
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METAL GATE MOS ■ 2400 SERIES 



BLOCK DIAGRAMS 





2410 

OPERATING MODE 

1. Logic "1" level enables outputs. 



CHIP ENABLE 




CHIP ENABLE 



2420 



OPERATING MODES 

1. 128 X 8 ROM Connections 

Mode Control - Logic "0" 
A 8 - Logic "1" 

2. 256 X 4 ROM Connection 
Mode Control - Logic "1" 

AS - Logic "0" Enables the odd 

(B1, B3, B5, B7) outputs. 
- Logic "1 " Enables the even 
(B2, B4, 86, B8) outputs 

3. CEq, CE^, and CEj are AND'ed per 
customer instructions. 



MODE CONTROL O 



INPUTS 
A, O 



Aj O- 
A3 O- 



-C> OB, 

-CZ> — o»3 
-C> — o«4 

-C^ OBb 

-C^ OB, 

-{—> OBg 



MODE CONTROL O' 




CHIP ENABLE 

— — OCEo 

OCE, 

OCE2 



2430 



OPERATING MODES 

1. 256 X 8 ROM Connection 
Mode Control - Logic "0" 
A9 - Logic "1" 

2. 512 X 4 ROM Connection 
Mode Control - Logic "1" 

A9 - Logic "0" Enables the odd 

(B1, B3 . . B7) Outputs 
- Logic "1" Enables the even 
(B2, B4...B8) Outputs 

3. CEq, CE^, and CE2 are AND'ed per 
customer instructions. 
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METAL GATE MOS ■ 2400 SERIES 



ABSOLUTE MAXIMUM RATINGS 



Operating Ambient Temperature 


-25°Cto+70°C 


Storage Temperature 


-65°Cto + 150°C 


Power Dissipation (2) ("Y" Package) 


@70°C 1.14W 


("1" Package) 


@70°C 0.80W 


VqG <3) 


-30 to +0.3 


Vdd<3> 


-30 to +0.3 


Input Voltage (3, 4) 


-30 to +0.3 



DC CHARACTERISTICS 

TA = -25^Cto+70°C; Vss = +12V (17); Vqd = OV; Vqg = -12V ±10% unless otherwise noted (Notes: 10,11, 12, 13, 14,16). 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


V|L 


Input Logic "0" 


10 






V 




V|H 


Input Logic "1" 






4 


V 




'ss 


VssPower Supply Current 




14 


20 


mA 


Ta = 25°C 


'gg 


Vgg Power Supply Current 






1 


iuA 


Note 5, T^ = 25 °C 


'IH 


Input Leakage 






1 


mA 


V|M=0V 


RPD 


Pull-down Resistor 










Note 6 




2410,20 25,30,35 




12 


20 


k ohm 





AC CHARACTERISTICS 

Ta = 25°C; Vss = +12V (17); Vqq = OV; Vgg = -12V±10% unless otherwise noted .(Notes: 11, 12, 13, 1 4, 16). 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Vol 


Output Logic "0" .,^„ 

MOS to MOS 


11 






V 


1 Megohm to Ground, Note 8 


Vqh 


Output Logic "1" 






+3 


V 


1 Megohm to Ground, Note 8 


Vol 

VOH 


Output Logic "0" ^_, 

MOS to TTL 
Output Logic "1" 


+2.5 




+0.4 


V 
V 


Note 7, 9 
Note 7,9 


tAI 


Address Time (bare drain) 




500 


750 


ns 


Note 15 


*A0 


Address Ticne (bare drain) 




400 


500 


ns 





NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Ratings" may cause permanent damage to the device. This is a stress rating only. 
Operation of the device at these or any other conditions above those indicated in the operational sections of the specification is not implied. 

2. For operation at elevated temperatures, the device must be derated based on a maximum junction temperature of 150 C and a thermal resistance of 
70 C/W junction to ambient for the "Y" package. The "I" package is derated based on 100 C/W juriction to ambient. 

3. These voltages are referenced to network ground terminal (Vgg). 

4. All inputs are protected against damage by static charge. 

5. TheVQQSupply may be clocked to reduce device power without affecting access time. 

6. Output to Vqq. 

7. 6.8kn to Vq- plus 1 standard TTL gate input. 

8. This test is for devices using a 20kr2 MOS pull-dowri resistor (2410, 20, 25,30,35,). 

9. This test is for devices supplied with a bare drain output (241 1,21, 26, 31 , 36). 

10. Parameter valid over operating temperature range unless otherwise specified. 

11. All voltage measurements referenced to ground. 

12. Manufacturer reserves the right to make design changes and process improvements. 

13. Typical values are at 25 C and nominal supply voltages. 

14. Negative logic definition is employed for this device, i.e., more negative level is logic "1 ", most positive level is logic "0". 

15. For bare drain devices, Tfi,-\ is primarily a function of the time constant of the load capacitance and external load resistor 
<*A1 - ^''l Cl +50ns). 

16. CAUTION: These device* will be permanently damaged if reversed in board or socket. 

17. Vqq tolerence i« ±10%. Any variation in actual Vqq will be tracked directly by V||_, V|^, and Vq|^ which are stated 
for a Vqq of exactly 1 2 volts. 
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METAL GATE MOS ■ 2400 SERIES 



AC TEST SETUP 




vss 



+5V 
2.2k * 

-vA-t-f— rjo— t — ovo 

On T l_y^ 



vdd 



Vqg <-t: 



T^l 



TIMING DIAGRAM 



APPLICATIONS 




TTL-MOS-TTL INTERFACING 

0+5V Q + 12V 9*5 



.Rl 



'HO^ 



Vss Vss 



! Drain I I 



2400 
SER 
(Bare 

Vdd Vqg 



8T80 7416 
8T70 7426 
8T9D 



R3 

■-VW- 



6-12V 

Rl may range from 680S2 to 33k, tvpically 3.3k is 

satisfactory. 

R2 6.8k for a standard TTL (1^ IN = 1.6mA) 

R3 = 2.2k 



DE- 



PART IDENTIFICATION TABLE 



PART 


ORGANIZATION 


PACKAGE 


OUTPUTS 


CHIP SELECT 
CONTROLS 


N2410I 


256x4 


16-pin Cer. DIP 


20k ohm Pull-down 


1 


N2411 1 


256x4 


16-pin Cer. DIP 


Bare Drain 


1 


N2420Y 


128x8 or 256x4 


24-pin Cer. DIP 


20k ohm Pull-down 


1 


N2421Y 


128x8 or 256x4 


24-pin Cer. DIP 


Bare Drain 


1 


N2425Y 


1 28 x 8 or 256x4 


24-pln Cer. DIP 


20k ohm Pull-down 


3 


N2426Y 


128x8 or 256x4 


24-pin Cer. DIP 


Bare Drain 


3 


N2430Y/CM000 


256x8 (EBCDIC-ASCII) 


24-pin Cer. DIP 


20k ohm Pull-down 


1 


N2430Y 


256x8 or 512x4 


24-pin Cer. DIP 


20k ohm Pull-down 


1 


N2431Y 


256x8 or 512x4 


24-pin Cer. DIP 


Bare Drain 


1 


N2435Y 


256x8 or 512x4 


24-pin Cer. DIP 


20k ohm Pull-down . 


3 


N2436Y 


256x8 or 512x4 


24-pin Cer. DIP 


Bare Drain 


3 
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METAL GATE MOS ■ 2400 SERIES 



CHARACTERISTIC CURVES 



Inn VERSUS TEMPERATURE AND 



'DD 



POWER SUPPLY VOLTAGE 



ACCESS TIME VERSUS 
SUPPLY VOLTAGE 



N2430' 


■ 








\^^ 














>^ 














4V 
28V 








Vdd - -isv^ 

^*«nVgG - -26V 








"S' 


'^ 








VDD--1 
VgG - -2 


!V 
,V 



1200 
1000 
800 
600 
400 
200 
100 



1 

U - 2B°C 








N2430Y 








Vdd --10 










\ 










Vj^DD'-l'" 


^\^ 


Tai 

lid 






^ 


•^^ 


^ 


>^ 




^DD = -lO 


^^^c:! 


. _]^^-- 


::^C^ 




Vdd-^ 





■ 


iii>^ 




~~>««,^ 


' 








1/ 


.— — ■ 








Tag 







+25 +50 

TEMPERATURE(°C) 



VqgIV) 



IdD VERSUS SUPPLY VOLTAGE 



r 


A -25° 
II2430Y 


c 






X 






^Q 


- -28 






/ 


/- 


y 


^ 






"^Q - -26 
■■^V^--24 




y 
/ 


^ 

/ 

^ 


x' 


^ 








"^ 


3-22 










-^ 








vg 


J--20 
J--18 






— — 




— 


















vg< 


3 --16 



-7 -8 -9 -10 -11 -12 -13 -14 -16 -16 -17 

Vdd(V) 



NOTE: For typical 
curves, V-o - OV. 
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METAL GATE MOS ■ 2400 SERIES 



NOTE : Blanks are logic 1 's. 










CMOOOO TRUTH TABLE 


EBCDIC 


ASCII Code 


EBCDIC 


ASCII Code 


EBCDIC 


ASCII Code 


EBCDIC 


ASCII Code 


WORD # 


Bit Number 


WORD# 


Bit Number 


WORD# 


Bit Number 


WORD# 


Bit Number 


12 3 4 5 6 7 


12 3 4 5 6 7 


12 3 4 5 6 7 


1 2 3 4 5 6 7 








65 




130 


10 1 1 


195 


110 1 


1 


10 


66 




131 


110 11 


196 


1 1 


2 


10 


67 




132 


10 1 1 


197 


10 10 1 


3 


1 10 


68 




133 


10 10 1 1 


198 


110 1 


4 




69 




134 


110 11 


199 


1110 1 


5 


1 10 


70 




135 


1110 11 


200 


10 1 


6 




71 




136 


10 1 1 


201 


10 10 1 


7 


1111111 


72 




137 


10 10 11 


202 




8 




73 




138 




203 




9 




74 




139 




204 




10 




75 


.0111010 


140 




205 




11 


110 10 


76 


11110 


141 




106 




12 


1 10 


77 


10 10 


142 




207 




13 


10 1 10 


78 


110 10 10 


143 




208 




14 


1 1 10 


79 


11111 


144 




209 


10 10 1 


15 


11110 


80 


1 10 10 


145 


10 10 11 


210 


110 10 1 


16 


10 


81 




146 


110 10 11 


211 


1111111 


17 


10 10 


82 




147 


110 11 


212 


10 1 10 1 


18 


10 10 


83 




148 


10 110 11 


213 


1110 1 


19 


110 10 


84 




149 


1110 11 


214 


11110 1 


20 




85 




150 


11110 11 


215 


10 1 


21 




86 




151 


.0 1 1 1 


216 


10 10 1 


22 


10 


87 




152 


10 111 


217 


10 10 1 


23 




88 




153 


10 111 


218 




24 


1 10 


89 




154 




219 




25 


10 1 10 


90 


10 10 


155 




220 




26 




91 


10 10 


156 




221 




27 




92 


10 10 10 


157 




222 




28 


1110 


93 


10 10 10 


158 




223 




29 


10 1110 


94 


110 1110 


159 




224 




30 


11110 


95 




160 




225 




31 


111110 


96 


10 110 10 


161 




226 


1 10 10 1 


32 




97 


11110 10 


162 


110 111 


227 


10 10 1 


33 




98 




163 


10 111 


228 


10 10 10 1 


34 




99 




164 


10 10 111 


229 


110 10 1 


35 




100 




165 


110 111 


230 


1110 10 1 


36 




101 




166 


1110 111 


231 


1 10 1 


37 


10 10 


102 




167 


1111 


232 


10 110 1 


38 


1110 10 


103 




168 


10 1111 


233 


10 110 1 


39 


1 10 110 


104 




169 


10 1111 


234 




40 




105 




170 




235 




41 




106 




171 




236 




42 




107 


1 10 10 


172 




237 




43 




108 


10 10 10 


173 




238 




44 




109 


111110 1 


174 




239 




45 


10 10 


110 


111110 


175 




240 


1 10 


46 


1 10 


111 


1111110 


176 




241 


10 110 


47 


1110 


112 




177 




242 


10 1 10 


48 




113 




178 




243 


110 110 


49 




114 




179 




244 


10 110 


50 


110 10 


115 




180 




245 


10 10 110 


51 




116 




181 




246 


110 110 


52 




117 




182 




247 


1110 110 


53 




118 




183 




248 


1110 


54 




119 




184 




249 


10 1110 


55 


10 


120 




185 




250 




56 




121 




186 




251 




57 




122 


10 1110 


187 




252 




58 




123 


110 10 


188 




253 




59 




124 


1 


189 




254 




60 


10 10 


125 


1110 10 


190 




255 




61 


10 10 10 


126 


10 11110 


191 








62 




127 


10 10 


192 








63 


10 1 10 


128 




193 


1 1 






64 


10 


129 


10 1 1 


194 


10 1 
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METAL GATE MOS ■ 2400 SERIES 



SCHEMATIC DIAGRAM 



OUTPUT STRUCTURE 



vss 



H 



L 



I II--1 'Optional 20K MOS pulldown resistor 
I ' I 

VqG ^DD 



N2410,20,25,30 and 35 only 



EXERPT FROM SOFTWARE PACKAGE (CARD FORMAT) 



£2L 


Mm 


DATA 


,':rr/"™rs"":.rvr™" 


EOUIVALE 
COLUMN 


r^oL., 


HE OUTPUT OF TWO 4811 
NARV CODED INPUT 


"" 




i~ 


'E~Mn 




i|| 


'H^EEEE 


CA 


HCAR 


"„S°o".S"„', 


(ROUGH 8. THE DECIMAL. 


CARDS 2 


HROUOH 2E 


714 X 5IJO.o.nl!.tiononl»l 


^^^ 


THAT 


ro^oi^Ju 


ICHED i'n'cOl'uMNS mre ATO 80 


"d'reIs' 


S PUNCHES l^ 


COLUMNS 78. 79, AND 80. 








HUNDREDS DIGIT 


COLUMN 


DATA 


|e=h. 



/." "'-r- 


1 1 1 


review THE T 
1 1 II 


RUTH TABLE N 
II 1 II 1 > 


/ 


1 II 




> 


/c streetaddress 



I I III I II 



1' 



/CODED 1 


1 IXIHTTL ly243<v SIGNCTICS HAS THE FASTEST R.O.M.'i 


/nil 


II 1 11 II II 11 1 III 


,,,,... 


■|tiit|otio||niioiiiigg||i|i>oi|Di)|iioi|i|^ 



■CODED- ROM WITH THE BINARY COD :D CHIP SELECT "10V ORGANIZED 8 X ;;56 
E DRAIN). THE BASIC DEVICE TVPf IS A N2436Y CV" INDICATES A 24 PIN CERAMIC 
TEMPERATURE RANGE: -25''C - +70"C.l 




OUTPUTS 81 THROUGH 68 ARE IN COLUMNS 

VALENT OF BINARY CODED INPUT ADDRESS IS IN COLUMNS 78, 

< 12B AND 8 X 256 ORGANIZATIONS - OUTPUTS ARE B1 THROUGH B8 

< 512 ORGANIZATION: 

^ CARD WORD 000 OUTPUTS 81 THROUGH B4 RESPECTIVELY 
WORD 268 OUTPUTS B5 THROUGH B8 RESPECTIVELY 

^ CARD 10 WORD 010 OUTPUTS B1 THROUGH B4 RESPECTIVELY 
WORD 266 OUTPUTS B5 THROUGH 88 RESPECTIVELY 



< 256 ORGANIZATION; 



J WORD 000 OUTPUTS 81 THROUGH B4 fl 

WORD 128 OUTPUTS BB THROUGH BB RESPECTIVELY 

) 10 WORD 010 OUTPUTS 81 THROUGH B4 RESPECTIVELY 
WORD 138 OUTPUTS BB THROUGH 88 RESPECTIVELY 
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signDtiEs 



FULLY DECODED 1024 AND 
2048 STATIC READ-ONLY MEMORIES 



DESCRIPTION 

These Signetics devices are high speed, fully decoded, MOS 
static 1024 and 2048-bit read-only memories offering 
128X8, 126X4, and 512X4 organizations. 

Both single line and 3-bit binary coded chip select options, 
provide for \N\de versatility and economy of application. 
The devices interface directly with standard TTL/DTL logic 
circuits. Process technology is P-Channel enhancement 
mode. 

FEATURES 

• 128X8, 256X8. 256X4, 512X4 ORGANIZATIONS 

• STATIC OPERATION -NO CLOCKS 

• FULLY DECODED ADDRESS 

• ACCESS TIME 950ns MAX. 

• TTL/DTL COMPATIBILITY 

• BARE DRAIN OUTPUT 

• TWO CHIP SELECT OPTIONS: 

SINGLE LINE 

3-BIT BINARY CODED 

• EBCDIC-ASCII CONVERSION (CM4030) 
TABLE IS CATALOG STANDARD, 
OTHER STANDARDS AVAILABLE 

• +5, -12V POWER SUPPLIES 

• STANDARD PINNING IN 16 AND 24 PIN CERAMIC 
DUAL IN-LINE PACKAGES 

APPLICATIONS 
CODE CONVERSION 
LOOK-UP TABLES 
MICRO-PROGRAMMING 
RANDOM LOGIC SYNTHESIS 
CHARACTER GENERATION 

SPECIAL FEATURES 

Chip Select Options: Both the 2451 and 2461 may be 
specified with either single line chip select or a 3 line, 3-bit 
binary coded chip select. The coded chip select allows oner 
of-eight chip selection without external logic components 
for larger memory matrices. The 2441 and 2462 are pin 
limited to single line chip select. 

Package Options: The 256X4 organization is available in 
either a 16-pin or 24-pin dual in-line package. 

For a detailed listing of part numbers and options see the 
PART IDENTIFICATION TABLE. 

CUSTOM ENCODING 

You may describe the particular option you desire in a 
booklet which will be provided by Signetics. Ask your local 
Signetics representative for a copy of "SIGNETICS 2400 
SERIES STATIC READ-ONLY MEMORIES - MOS-ROM 
PROGRAMMING". The booklet contains a blank truth table 
and instructions for preparing punched data cards. 



METAL GATE MOS 



2441 
2451 
2461 
2462 



PIN CONFIGURATIONS (Top View) 
















1 PACKAGE 

1 








'C 






D- 




'C 








D'» 




^c 






D« 




'C 








3- 




^c 






u- 




^c 








D" 




'C 






H" 




-n 








D" 




eC 


2441 


Z\u 




=c 


2462 




U- 




«c 






3" 




»c 








:D" 




'C 






3- 




'C 








D- 


1. 


Address 






3^ 


1. 


»c 








3- 


3 16. 


Vqd 


Address 3 


16. 


Address 4 


2. 


Address 


2 15. 


Address 4 


2. 


Address 2 


15. 


Address 5 


3. 


Address 1 14. 


Address 5 


3. 


Address 1 


14. 


Address 6 


4. 


Output 1 


13. 


Address 6 


4. 


Output 1 


13. 


Address 7 


5. 


Output 2 


12. 


Address 7 


5. 


Output 2 


12. 


Address 8 


6. 


Output 3 


11. 


VqG 


6. 


Output 3 


11. 


Vqg. Vdd 


7. 


Output 4 


10. 


Chip Enable 


7. 


Output 4 


10. 


Chip Enable 


8. 


Vss 


9. 


Address 8 


8. 


Vss 


9. 


Address 9 








Y PAC 


:kage 




'C 








D- 




C 








D- 




c 








3- 




C 








H- 




=c 








u. 




= C 








D" 




'C 








J. 




c 








3" 




=11 








n. 




c 








H- 








2451 


H" 
H" 








2461 






c 








H" 




c 








H" 




c 








H" 




c 








H" 




'C 








3- 




'"C 








H- 




"C 








3" 




"C 








H" 




,c 








3- 




'C 








3" 


1. 


Address 3 24. 


Vdd 


1. 


Address 3 


24. 


Vdd 


2. 


Address 2 23. 


Chip Enable 3* 


2. 


Address 2 


23. 


Chip Enable 3* 


3, 


Address 1 22. 


Chip Enable 2* 


3. 


Address 1 


22. 


Chip Enable 2* 


4. 


Output 1 


21. 


Address 4 


4. 


Output 1 


21. 


Address 4 


5. 


Output 2 


20. 


Address 5 


5. 


Output 2 


20. 


Address 5 


6. 


Output 3 


19. 


Address 6 


6. 


Output 3 


19. 


Address 6 


7. 


Output 4 


18. 


Address 7 


7. 


Output 4 


18. 


Address 7 


8. 


Output S 


17. 


Vgg 


8. 


Output 5 


17. 


Address 8 


9. 


Output 6 


16. 


Mode Control 


9. 


Output 6 


16. 


Vgg 


10, 


Output 7 


15. 


Chip Enable 


10. 


Output 7 


15. 


Mode Control 


11. 


Output 8 


14. 


Address 8 


11. 


Output 8 


14. 


Chip Enable 


12. 


Vss 


13. 


No Connection 


12. 


Vss 


13. 


Address 9 


* No connection for single chip 


*No connection for single chip | 


enable options. 




enable options. 
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METAL GATE MOS ■ 2641, 2451, 2461, 2462 



BLOCK DIAGRAMS 





2441, 2462 



OPERATING MODE 

1. Logic "1" level enables outputs. 



fT^" 



o 

CHIP ENABLE 




2451 



OPERATING MODES 

1. 128 X 8 ROM Connections 

Mode Control- Logic "0" 
A8 - Logic "1" 

2. 256 X 4 ROM Connection 

Mode Control - Logic "1" 

A8 - Logic "0" Enables the odd 

(B1, B3, B5, B7) outputs. 
- Logic "1" Enables the even 

(B2, B4, 86, B8) outputs 

3. CEq, CE-j, and CE2 are AND'ed per customer 
instructions. 



MODE CONTROL O 




2461 

OPERATING MODES 

1. 256 X 8 ROM Connection 
Mode Control - Logic "0" 
A9 - Logic "1" 

2. 512 X 4 ROM Connection 
Mode Control- Logic "1" 

A9 - Logic "0" Enables the odd 

(B1, B3 . . B7) Outputs 
- Logic "1" Enables the even 
(B2, B4. . B8) Outputs 

3. CEq, CE-], and CE2 are AND'ed per customer 
instructions. 



MODE CONTROL O 
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METAL GATE MOS ■ 2441. 2451. 2461. 2462 



ABSOLUTE MAXIMUM RATINGS (1) 



SCHEMATIC DIAGRAM 



Operating Ambient Temperature 


-25°Cto +70°C 


Storage Temperature 


-65°Cto+150°C 


Power Dissipation (2) ("Y" Pacl<age) 


@70°C 1.1 4W 


{"!" Pacl<age) 


@70°C 0.80W 


Vgg(3) 


-20 to +0.3 


Vdd(3) 


-15 to +0.3 


Input Voltage (3,4) 


-20 to +0.3 



OUTPUT STRUCTURE 

vss 

Hi 



DC CHARACTERISTICS 

Ta = -25°C to +70°C; Vss = +5V +5%; VdD = VqG = -12V ±5% unless otherwise noted (Notes: 8, 9, 10, 1 1, 12, 14) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


V|L 


Input Logic "0" 


3 






V 




V|H 


Input Logic "1" 






0.8 


V 




'ss 


Vss P"3wer Supply Current 




14 


20 


mA 


Ta = 25°C 


'gg 


Vqq Power Supply Current 






1 


HA 


Note 5, Ta = 25°C 


l|H 


Input Leakage 






1 


HA 


V|N = -12V 



AC CHARACTERISTICS 

Ta = 25°C; Vss = +5V ±5%; VpD = VqC 



-12V ±5% unless otherwise noted (Notes 9, 10, 11, 12, 14) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Vol 


Output Logic "0" 

MOS to TTL 


+2.4 






V 


Note 6 




VOH 


Output Logic "1" 






+0.4 


V 


Notes 




tAI 


Access Time 






750 


ns 


Note 1 3 




tAO 


Access Time 






950 


ns 






C|N 


Input Capacitance 




5 




PF 


Note7,f = 1 MHz, V|N 


= 



NOTES: 

1. Stresses above, those listed under "Maximum Guaranteed Ratings" may cause permanent damage to the device. This is a stress rating only. 
Operation of the device at those or any other conditions above those indicated in the operational sections of the specification is not implied. 

2. For operation at elevated temperatures, the device must be derated based on a maximum Junction temperature of 150°C and a thermal resis- 
tance of 70°C/W junction to ambient for the "Y" package. The "\" package Is derated based on 100°C/W junction to ambient. 

3. These voltages are referenced to network ground terminal (Vgs). 

4. All Inputs are protected against damage by static charge. 

5. The Vqq supply may be clocked to reduce device power without affecting access time. 

6. 6.8kn to Vqg P'"s 1 standard TTL gate input. 
7: Capacitance measured on lot sample basis only. 

8. Parameter valid over operating temperature range unless otherwise specified. 

9. All voltage measurements referenced to ground. 

10. Manufacturer reserves the right to make design changes and process Improvements. 

11. Typical values are at 25 C and nominal supply voltages. 

12. Negative logic definition Is employed for this device. I.e., more negative level is logic "1", most positive level is logic "0". 

13. For bare drain devices, Tai is primarily a function of the time constant of the load capacitance and external load resistor (tAi = 4Rl Cl 
+50 ns). 

14. CAUTION: These devices will be permanently damaged if reversed In board or socket. 



AC TEST SETUP 



TIMING DIAGRAM 




Vdd 



+5V 

<' — n~)o — 1" — o^" 



Vgg < -L 
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METAL GATE MOS ■ 2441, 2451, 2461, 2462 



PART IDENTIFICATION TABLE 



PART 


ORGANIZATION 


PACKAGE 


OUTPUTS 


N2441I 


256 X 4 


16-pin Cer. DIP 


Bare Drain 


N2451Y 


128x8 or 256x4 


24-pln Cer. DIP 


Bare Drain 


N2461Y/CM4030 


256x8 (EBCDIC-ASCII)* 


24-pln Cer. DIP 


Bare Drain 


N2461Y 


256x8 or 512x4 


24-pin Cer. DIP 


Bare Drain 


N2462I 


512x4 


16-pin Cer. DIP 


Bare Drain 



APPLICATIONS 



Demonstrator 



MOS-TTL INTERFACING 



+5V 

Q 



'HZ)' 



Vss ^ss 

H 



< 



o- 



STD. TTL/DTL i) STD TTL/DTL 

-12V 

R- = 6.8k for a Standard TTU (In IN = 1.6mA) 



CHARACTERISTIC CURVES 









TYPICAL POWER SUPPLY 




TYPICAL ACCESS TIME 




CURRENT VS. 




VS. SUPPLY VOLTAGE 




POWER SUPPL/ VOLTAGE 














1 1 1 

LOAD- 1 TTL INPUT 


























1400 




s_ 
















25 
















-250C 
OOC 






sN 


























.^ 




1 1200 

S 

2 1000 

< 

1 

< 800 
600 




\ 


s> 












3 

1 
§ 


20 
15 
10 
5 










.'^ 


^ 


:^ 


26''C 
70"C 
125°C 








"v 


^ 


"-V, 


^ 


+12 


SOQ 






^O" 




i^ 


^ 


^ 




N 


N 






^^ 


-J 

+70°C 




^ 


^ 
^ 


^ 


'y^ 














^ 


-«. 


. 








^ 


























+25"C 




















15 16 17 18 19 20 21 22 2 


3 


15 16 17 18 19 20 21 22 23 




Vss - Vgg (V) 




Vss - Vgg ivi 


NOTE: 


For typical curves, Vgs = OV. 
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METAL GATE MOS ■ 2441, 2451, 2461, 2462 



NOTE: Blanks 


are logic I's. 
















CM 4030 TRUTH TABLE 


EBCDIC 




ASCII CODE 




EBCDIC 


ASCII CODE 




EDCDIC 




ASCII CODE 


EBCDIC 




ASCII CODE 


WORD# 


1 


BIT NUMBER 
2 3 4 5 6 


7 


WORD* 


BIT NUMBER 
12 3 4 5 6 


7 


WORD# 




BIT NUMBER 
2 3 4 5 6 7 


WORD* 




BIT NUMBER 

2 3 4 5 6 7 














65 






130 





10 1 1 


195 




10 1 


1 


1 








66 






131 




10 11 


196 





10 1 


2 





10 





67 






132 





10 11 


197 




10 1 


3 


1 


10 





68 






133 




10 11 


198 





1 10 1 


4 








69 






134 





110 11 


199 




110 1 


5 





110 





70 






135 




110 11 


200 





10 1 


6 








71 






136 





10 11 


201 




10 1 


7 


1 


11111 


1 


72 






137 




10 11 


202 






8 








73 






138 






203 






9 








74 






139 






204 






10 








75 


1110 1 





140 






205 






11 


1 


10 10 





76 


1111 





141 






206 






12 





110 





77 


10 1 





142 






207 






13 


1 


110 





78 


110 10 1 





143 






208 






14 


,0 


1110 





79 


1111 


1 


144 






209 





10 10 1 


15 


1 


1110 





80 


110 1 





145 





10 10 11 


210 


1 


10 10 1 


16 





10 





81 






146 


1 


10 10 11 


211 


1 


1111-11 


17 


1 


10 





82 






147 





110 11 


212 


1 


1 10 1 


18 





10 10 





83 






148 


1 


110 11 


213 





1110 1 


19 


1 


10 10 





84 






149 





1110 11 


214 


1 


1110 1 


20 








85 






150 


1 


1110 11 


215 





10 1 


21 








86 






151 





111 


216 


1 


10 1 


22 





10 





87 






152 


1 


111 


217 





10 10 1 


23 








88 






153 





10 111 


218 






24 





110 





89 






154 






219 






25 


1 


110 





90 


10 1 





155 






220 






26 








91 


10 1 





156 






221 






27 








92 


10 10 1 





157 






222 






28 





1110 





93 


10 10 1 





158 






223 






29 


1 


1110 





94 


110 111 





159 






224 






30 





11110 





95 






160 






225 






31 


1 


11110 





96 


10 110 1 





161 






226 


1 


10 10 1 


32 








97 


11110 1 





162 


1 


10 111 


227 





10 10 1 


33 








98 






163 





10 111 


228 


1 


10 10 1 


34 








99 






164 


1 


10 111 


229 





110 10 1 


35 








100 






165 





110 111 


230 


1 


110 10 1 


36 








101 






166 


1 


110 111 


231 





1 10 1 


37 





10 10 





102 






167 





1 1 1. 1 


232 


1 


1 10 1 


38 


1 


110 10 





103 






168 


1 


1111 


233 





10 110 1 


39 


1 


10 110 





104 






169 





10 1111 


234 






40 








105 






170 






235 






41 








106 






171 






236 






42 








107 


1 10 1 





172 






237 






43 








108 


10 10 1 





173 






238 






44 








109 


111110 


1 


174 






239 






45 


1 


10 





110 


11111 





175 






240 





1 10 


46 





110 





111 


111111 





176 






241 




1 10 


47 


1 


110 





112 






177 






242 





10 110 


48 








113 






178 






243 




10 1 10 


49 








114 






179 






244 





10 110 


50 





110 10 





115 






180 






245 




10 110 


51 








116 






181 






246 





110 110 


52 








117 






182 






247 




110 110 


53 








118 






183 






248 





1110 


54 








119 






184 






249 




1110 


55 





10 





120 






185 






250 






56 








121 






186 






251 






57 








122 


10 111 





187 






252 






58 








123 


1 10 1 





188 






253 






59 








124 





1 


189 






254 






60 





10 10 





125 


1110 1 





190 






255 






61 


1 


10 10 





126 


10 1111 





191 












62 








127 


10 1 





192 












63 





10 110 





128 


10 1 





193 


1 


1 








64 





1 





129 


10 1 


1 


194 





1 1 
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METAL GATE MOS ■ 2441, 2451, 2461, 2462 



EXERPT FROM SOFTWARE PACKAGE (CARD FORMAT) 









FXAMPL6 


COLUMM DATA 


LUMN 1 PUNCH CODtD 










/CODED 101 tX2« TTL N2436V SIQNETICS HA» THE FASTEST H.O.M.'i \ 1 


OR SINGLE- 






/I III II 1 II II II II 1 III 




9 If IF CODED- PU^ 


CM THE aiNAHY CODE CHIP 


EACH CARD SPECIFIES THE OUTPUT OF TWO d BIT 




1 III III 




HBTaJ' 




EOUIvV^ENToTrnVe'tjARrCODED^^^^ 




HBnni)H|oot|otiu^na'«o!)iiiinai)M>|B>si)|DBjeDg|i)|Dgtn 




"" l^^'x Ji' .°° a 


l^"t^TC^''*^'°" DESIRED 


ADDRESS IS PUNCHED IN COLUMNS 7J, 79, AND BO 


.. 


-. II ■" ■ 'Tin ^1' iMi(nMiMMinii!iii|iiiini|iM.niniiiiiimiiiiim j^ i 


'u"cH"?f'o" 


r~T"°ou°T"p™'.A.i 


COLUMN DATA 


THE ABOVE SPECIFIES A •CODED" ROM WITH THE BINARY CODED CHIP SELECT ■101" ORGANIZED S X 2M 


22 27 BLANK 




7i aO PUNCH DECIMAL EQUIVALENT OF BINARY 


WITH TTL OUTPUTS (BARE DRAINl. THE BASIC DEVICE TVPf IS A N2436V l"V" INDICATES A 24.PIN CERAMIC 


"" '""",'2'", 


CJJETOETVPEDESI.EO 


S™'ll\"°H"ol°Pu'"sPo"Hl'i°rN 


DIP N INDICATES TEMPERATURE RANGE: -25 C - •70C.I 


34 80 COMMENTS PUN 


"Tra"TB''lHl'AVLr"" 


COLUMNS 1 » 




'o"e"r°cATi!>" 


CLOD. CUSTOMEB PART 


COLUMN m"N?TS°0?GlT 


Crorri^ANDCARDSZZ., 








"''°rTHSSuSH'.'il 


9 X t280.g«n,i.tion) 


CARDS 2 THHOUOH 2B7U X 512 0,».nl,.„on onlvl 








/oiiiiin «B N 




EACH CARD SPECIFIES THE 


OUTPUT OF ONE 8 BIT 


EACH CARD SPECIFIES THE OUTPUT OF TWO IBIT 


/ 




EO U t V AL E N T OF " H E B i'n A 


EQUIVALENT OF THE BINARY CODED INPUT 
ADDRESS tS PUNCHES IN COLUMNS 76. 79. AND BO 




/01010101 127 




y 10101010 010 > 


COLUMNS QMA 


H'.'D'orS;VE"sPECT,„EE. 


(JPl.UMN OATA 




/ 




/"- 


'~L 


-EEBzr^ 


^" EEE^EiEEE. 


. 


011||lH1101IDMD,tlo^rlH[OI011«Hlll0011000101110Jlll01H»llllllODlllllOOIlJD|H 


^ 


COLUMN MUM 


TS DIGIT 


COLUMN no UNITS DIGIT 


■ OUTPUTS B1 THROUGH BB ARE IN COLUMNS 1 THROUGH 8 RESPECTIVELY. 


addrTss'cards 






< DECIMAL EQUIVALENT OF BINARY CODED INPUT ADDRESS IS IN COLUMNS 78, 79, AND 80. 
■ FOR 8 X 128 AND 8 X 2S6 ORGANIZATIONS - OUTPUTS ARE B1 THROUGH BB RESPECTIVELY 












• FOR4XS12 0RGANIZATION^ 




yCATTN: THE PERSON' 


NAME WHO WILL REVIEW THE T 


*UTH TABLE N 






/ii ■■ ■ 


II 


II 1 II 1 




DATA CARD WORD 000 OUTPUTS B1 THROUGH B4 RESPECTIVELY 




/C CdV STATE 


ZIP CODE 


N 




/l II 1 III 


1 II 






DATA CARD 10 WQRD 010 OUTPUTS B1 THROUGH B4 RESPECTIVELY 




/C STR€CT ADDRESS 




'^ 




WORD 266 OUTPUTS BS THROUGH B8 RESPECTIVELY 




/l II III 1 








• FOR 4X296 ORGANIZATION: 


/CVOUBCOWANYSB 


1 1 


^ 




II III 1 

C-,|!|11.1101«| |1 


1 1 






WORD 126 OUTPUTS B5 THROUGH B8 RESPECTIVELY 
DATA CARD 10 WORD 010 OUTPUTS B1 THROUGH B4 RESPECTIVELY 










WORD 138 OUTPUTS 86 THROUGH B8 RESPECTIVELY 
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signDtics 



FULLY DECODED, 256 XI STATIC 
RANDOM ACCESS MEMORY 



SILICON GATE MOS 2500 SERIES 



2501 



DESCRIPTION 

The Signetics 2500 Series 256 x 1 Random Access Memory 
employs enhancement mode P-channel MOS devices inte- 
grated on a single monolithic chip. It is fully decoded, per- 
mitting the use of a 16-pin dual in-line package. Complete 
static operation requires no clocking. 

FEATURES 

• FULLY DECODED ADDRESS 

• ACCESS TIME - I.C/xs GUARANTEED 

• POWER DISSIPATION -1.6mW/BIT MAXIMUM 
DURING ACCESS 

• STANDBY POWER DISSIPATION - 50 mW/BIT 

• DTL AND TTL COMPATIBLE 

• CHIP SELECT AND OUTPUT WIRED-OR CAPABILITY 
FOR EASY EXPANSION 

• STANDARD 16-PIN DIP SILICONE PACKAGE 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 

• Vcc = +5V, Vdd = Vd = -9V 



APPLICATIONS 

SMALL BUFFER STORES 

SMALL CORE MEMORY REPLACEMENT 

BIPOLAR COMPATIBLE DATA STORAGE 

SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process the silicon material over the gate oxide passi- 
vates the MOS transistors, and the deposited dielectric 
material over the silicon gate-oxide-substrate structure pro- 
vides an ion barrier. In addition, Signetics proprietary sur- 
face passivation and silicone packaging techniques result in 
an MOS circuit with inherent high reliability and demon- 
strating superior moisture resistance, mechanical shock and 
ionic contamination barriers. 

PROCESS TECHNOLOGY 

The use of Signetics' unique Silicon Gate Low Threshold 
Process allows the design and production of higher per- 
formance MOS circuits and provides higher functional 
density on a chip than other MOS technologies. 



BIPOLAR COMPATIBILITY 

All inputs of the 2501 can be driven directly by standard 
bipolar integrated circuits (TTL, DTL, etc.). The data out- 
put buffers are capable of sinking a minimum of 2.0 mA, 
sufficient to drive one standard TTL load. 

POWER DISSIPATION 

The maximum power dissipation of 1.6mW/bit is required 
only during Read or Write. For standby operation, 50MW/bit 
is obtained by removing V^ and reducing Vqq to —2.0V. 
Removal of Vq alone will cut power dissipation by a factor 
of 1 .5. 

SPECIAL FEATURE 

The outputs of the 2501 are effectively open circuited when 
the device is not selected (logic 1 on chip select). This fea- 
ture allows OR-Tying for memory expansion. 

PART IDENTIFICATION TABLE 



TYPE 


PACKAGE 


OP. TEMP. RANGE 


25018 


16-pin Silicone DIP 


0°C.to-i-70°C. 


25011 


16-pin Ceramic DIP 


0*0. to -t-70 C. 



PIN CONFIGURATION (Top View) 






B/l PACKAGE 






iC 


• 


n,. 






3C 




His 

— 1 1. Address 6 
—I 2. Address 8 


16. 

15. 




Chip Select 
R/W 


*I= 




—1 3. Address 7 
-1 4. Vd 


14. 
13, 


Data Out 
Data Out 




25L01 






-C 




-|12 =• ^CC 

— ' 6. Address 5 


12. 


Data In 




11. 


Address 4 


•C 




— 1 „ 7. Address 1 
-■ 8. VpD 


10. 
9. 


Address 2 
Address 3 


'C 




Il« 






•C 




=!• 
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SILICON GATE MOS" 2501 



MAXIMUM GUARANTEED RATINGS (1) 

Operating Temperature 0°Cto+70°C 

Storage Temperature -BB^C to +150°C 

All Input or Output Voltages with 

Respect to the Most Positive Supply 

Voltage, Vqc +0-3V to -20V 

Supply Voltages Vqq and Vp with 

Respect to Vcc -ISV 

Power Dissipation at T/^ = 70° C 640mW 

NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 



only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150 C maximum junction temperature and 
a thermal resistance of ,150°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25°C and nominal supply voltages. 

8. Vf,f, tolerance is ±5%. Any variation in actual Vqq will be 
tracked directly by V|l, V,^ and Vq^^ which are stated for 
a Vqq of exactly 5 volts. 



NOTE: Special devices are available for operation at VdD = -7V, VD = -10V. Contact your Signetics Representative for details. 

DC CHARACTERISTICS 

(Ta = 0°C to 70°C, Vcc = +5V (8), Vqd = Vq = -9V ±5%, unless otherwise specified. See notes below) 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


'LI 


Input Load Current 
(All Input Pins) 




<1.0 


500 


nA 


V|m = 0.0V;Ta = +25°C 


<L0 


Output Leakage Current 




<1.0 


1000 


nA 


VoUT = O.OV, Chip Select 
Input = +3.3V, Ta = +25°C 


'dd 


Power Supply Current, V^q 




13.0 


18 


mA 


Ta = +25°C, VDD = VD^g^ 


'd 


Power Supply Current, Vq 




8.5 


12 


mA 


Iql = 0.0mA Ta = +25°C 
VdD = Vd=-9V 


V|L 


Input "Low" Voltage 


-12 




Vcc-4.5 


V 




V|H 


Input "High" Voltage 


Vcc-2.0 




Vcc+0.3 


V 




'OLI 


Output Sink Current 


3.0 


6 




mA 


Vqut = +0-45V, Ta = +25°C 


'0L2 


Output Sink Current 


2.0 


5 




mA 


Vout=+0-45V,Ta = +70°C 


'0L3 


Output Sink Current 




6 


13 


mA 


Vqut = -0.7 V 


'OHI 


Output Source Current 


-3.0 


4 




mA 


Vout = 00V,Ta = +25°C 


'0H2 


Output Source Current 


-2.0 


3 




mA 


Vout = 00V,Ta = +70°C 


Vol 


Output "Low" Voltage 




-0.7 


+0.45 


V 


Iql = 3.0 mA 


VOH 


Output "High" Voltage 


+3.5 


+4.5 




V 


Ioh = -iooma 


C|N 


Input Capacitance 
(All Input Pins) 




7 


10 


PF 


V|N = +5.0V 
f = 1 MHz 


Cqut 


Output Capacitance 




7 


10 


pF 


Vqut = +5.0 V 

f=l MHz 
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SILICON GATE MOS" 2501 



SWITCHING CHARACTERISTICS 

Guaranteed Limits j^ = 0° C to +70°C, Vqq = +5V (8) , Vd[)= Vq = -9V - 5% except as noted. 



READ CYCLE 


WRITE CYCLE 


SYMBOL 


TEST 


LIMITS (/xsec) MAX 


SYMBOL 


TEST 


LIMITS {fisec) MIN. 


ta 


Access Time 


1 .OjUsec 


Vd 


Address to Write Pulse Delay 


0.3 


*WP 


Write Pulse Width 


0.4 


tw 


Write Time 


0.3 


*DO 


Data-Write Pulse Overlap 


0.1 



TEST SETUP FOR SPEED MEASUREMENT 



BLOCK DIAGRAM 



PULHi QENEIIATOR 



DATA PULSE 
MODEL 203 
DATA QEN. CH 2 



O EXT. n END r, 
YCLOCK VlLOCK Y 

L U I L 



ItTAOE 
iVNCHIWNOUt 
PflEUT COUNTER 






DATA p -^ 

■ OUT ]/ I TTL )0 O 

J II ■'! r'^^^^ 

0»»v Ovdo QVo Ottv 



NOTES: 

1. Each clock time Is split Into a Read followed by a Write. Read 
and Write times can be varied by adjustment of the "delay" and- 
"width" controls of the pulse generator. 

2. Data generator produces a 256-bit block of data, 32 bits repeated 
8 times. "PCM" mode used so data can be changed In 32 bits of 
the 2501 from one cycle to the next. 

3. All Inputs to the 2501 are standard TTL outputs with V^r^ = 
+5V ±5%. ^^ 

4. Access time Is measured between A 1 (least significant address 
Input) and points 1 and 2. 



A210C 

A,tC 

A4I1C 



? 




I 




g 


i 


— 


I 




i 


" 




X 







^ ^ HttiE CIRCUIT I / I 



VAODREttDEOODI 



'a 

T 



-I 



JT 



I V INPUT MIPFERS I 



vcc-» 

V00i» 
VO! 4 



CONDITIONS OF TEST 

Input pulse amplitudes: to +5V, Input pulse rise and fall times: < 10 nsec. Speed measurements referenced to 1.5V levels. 
Output load is 1 TTL gate; measurements made at output of TTL gate (tp^j < 10 nsec) 

READ CYCLE (For Measurement Purpose Only) WRITE CYCLE (For Measurement Purpose Only) 







/ 






OUTPUTS 


\-« <SOnHis 


.\/— 




A 
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SILICON GATE MOS" 2501 



TYPICAL CHARACTERISTICS 



(1) 



ACCESS TIME VERSUS 
LOAD CAPACITANCE 



ACCESS TIME VERSUS 
TEMPERATURE 



1000 
600 












^' 


'^ ' 













LOAOCATACITANCE (pFI 

TYPICAL ACCESS TIME AND POWER DISSIPATION 
VERSUS SINGLE POWER SUPPLY VOLTAGE 



10 20 3040 60 «0 70 

TEMPERATURE CCI 

POWER SUPPLY CURRENT VERSUS 
POWER SUPPLY VOLTAGE 









Vod-Vd 

1a 25 C / 






^ 


yU 






,--r 






f 













/ 








/ 


^ 






/ 


::^ 









Vcc -POWER SUPPLY VOLTAGE I 



OUTPUT CURRENT VERSUS 
TEMPERATURE 











V 




: 




^ 




«^ 




















"^ 































10 20 30 40 50 60 70 

TEMPERATURE rCl 



(1) NOTE: For all typical curves, V^^, = 5V, Vqd = Vq = -9V, T^ = 25°C (unless otherwise noted). 
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SILICON GATE MOS" 2501 



TYPICAL CHARACTERISTICS (Cont'd) 

OUTPUT CURRENT VERSUS 
SUPPLY VOLTAGE 



TYPICAL e 

Vdo-Vd 










Ta-» 


c 




















y 










> 


/ 








'°v 










^ 


y^ 










y^ 




































s 












\ 


.OH 












\ 


V 












\ 














\ 












\ 















SUPPLY VOLTAGE IVqb - Vq) (VOLTS) 

APPLICATION INFORMATION 
OPERATION 

The 2501 is a 256 x 1 Random Access Memory element. It 
is fully decoded and provides control for Read/Write and 
Chip Select modes. The operation of this element is des- 
cribed below. 

ADDRESSING 

An 8-bit address code will select any one of 256 bits for 
either Read or Write operation. All address input logic levels 
are compatible with standard bipolar TTL or DTL logic 
levels. 

READ 

A logic "0" level ('vOV) applied to the R/W control will 
result in a Read operation. This can be presented to the R/W 
control simultaneously or before application of an address 
code. In this mode the information from the memory will 
be available on the outputs less than Ijusec later than the appli- 
cation of an address code. Note that there is no need to re- 
write the data into the memory after a read operation since 
the read is non-destructive. 



WRITE 

A "Write" command is a logic "1" 0+3.3V) level to the 
R/W control. This should be presented to the chip no sooner 
than 300 nsec after the application of an address code. This 
time delay is necessary for proper address decoding. This 
"Write" command has to be present for at least 400 nsec to 
insure that the information is written into the memory. The 
"Write" command should be off (i.e., memory should be in 
"Read" mode) by the time the address code is changed. The 
input data should be present for at least the last 300 nsec, of 
the "Write" command. 

CHIP SELECT 

The memory array is inhibited with the application of a logic 
"1" 0-^3.3V) to the Chip Select control. This will render 
both R/W and Data Input leads ineffective and will stop in- 
formation transfer through the output buffer. The address 
decoder, however, will not be inhibited. This feature allows 
an effective increase in memory speed. (See below) The out- 
put leads are open while the memory array is inhibited. This 
allows OR-Tyingof many memory arrays. 

RANDOM ACCESS MEMORY 

Arbitrary size memories can be built by tying appropriate 
numbers of 250rs together. Figure 1 shows a block di- 
agram of a memory system containing 256 N words by M 
bits. For example, if the memory size were 4096 words by 
12 bits, N = 16 and M = 12. Thus the number of 250 1's 
required is M x N = 192. The address inputs A-| through 
As are common to all the rows. Inputs Ci through C^, 
provide the column select and are wired to the Chip Select 
inputs of the 2501 's. For the example of the 4096 word 
memory, a 12-bit address must be specified. The first 8 
bits would drive inputs Ai through As directly. The re- 
maining 4 bits would have to be decoded externally into 
the 16 lines required for the 16 columns. A block diagram 
of the 4096 x 12 memory is shown in Figure 2. Any 
number of 250T's can be OR-tied together, however, access 
time is affected by capacitive loading (approximately 1 
nsec/pF). Each 2501 output represents 7 pF (typical) of 
loading, but the amount of stray capacitance contributed 
by the printed circuit board wiring can vary greatly and 
must be determined for each application. Figure 3 shows 
two different bit line organizations where the capacitive 
load that must be driven by the 2501 is reduced by employ- 
ing logic gates to perform the OR-ing function. The organi- 
zation of Figure 3b results in the minimum load capac- 
itance but requires more gates per bit line than other 
organizations. 

SEQUENTIAL MEMORY 

On applications such as program memory or table lookup, 
where memory operations are highly sequential, but non- 
synchronous, the memory may be organized for a faster 
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SEQUENTIAL MEMORY (Cont'd), 

average memory cycle than in the true random access case. 
This involves using the fact that access may be made 
through the chip select input in 0.2 \isec (typically) where 
a typCcal access time if one of the address inputs (Ai-Ag) 
changes, is 0.8 psec. For the case of the 4096 word memory 
organized in this fashion information can be read out at an 
average access time of 0.25 psec since access is made through 
the Chip Select input 15/16 of the time. 



LOW POWER OPERATION 

Another feature of this memory element is its capability 
of operating at very low standby power levels. The only 
time the element has to dissipate full power (~1.6mW/bit) 
is when it is exercised by either "Write" or "Read" opera- 
tion. In the standby mode, when the chip will only store 
information, but does not need to be accessed, the periph- 
eral power supply (Vq) is completely shut off. This will 
immediately cut the total power drain by a factor of 1 .5. 
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FULLY DECODED 256x1 STATIC 
RANDOM ACCESS MEMORY 



SILICON GATE MOS 2500 SERIES 



25L01 



DESCRIPTION 

The Signetics 25L01 256 x 1 Random Access Memory 
employs enhancement mode P-channel MOS devices inte- 
grated on a single monolithic chip. It is fully decoded, per- 
mitting the use of a 16-pin dual in-line package. Complete 
static operation requires no clocking. The 25L01 is optimized 
with -t-5 and -1 2V supplies. 

FEATURES 

• FULLY DECODED ADDRESS 

• ACCESS TIME -1.0 ms GUARANTEED 

• POWER DISSIPATION - 1.7 MW BIT MAXIMUM 
DURING ACCESS 

• STANDBY POWER DISSIPATION - lOO/zW/BIT 

• DTL AND TTL COMPATIBLE 

• CHIPSELECT AND OUTPUTWIRED-OR CAPABILITY 
FOR EASY EXPANSION 

• STANDARD 16-PIN DIP SILICONE OR CERAMIC 
PACKAGE 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 

• Vcc = +5V,Vdd = Vd = -12V 

APPLICATIONS 

SMALL BUFFER STORES 

SMALL CORE MEMORY REPLACEMENT 

BIPOLAR COMPATIBLE DATA STORAGE 

SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process the silicon material over the gate oxide passi- 
vates the MOS transistors, and the deposited dielectric 
material over the silicon gate-oxide-substrate structure pro- 
vides an ion barrier. In addition, Signetics proprietary sur- 
face passivation and silicone packaging techniques result in 
an MOS circuit with inherent high reliability and demon- 
strating superior moisture resistance, mechanical shock and 
ionic contamination barriers. 

BIPOLAR COMPATIBILITY 

All inputs of the 25L01 can be driven directly by standard 
bipolar integrated circuits (TTL, DTL, etc.). The data out- 
put buffers are capable of sinking a minimum of 2.0 mA, 
sufficient to drive one standard TTL load. 

POWER DISSIPATION 

The maximum power dissipation of 1.7 mW/bit is required 
only during Read or Write. For standby operation lOOjuW/ 
bit is obtained by removing Vq and reducing Vdd to — 8.0V. 



Removal of Vp alone will cut power dissipation by a factor 
of almost 3. 

TRI-STATE OUTPUT 

The outputs of the 25L01 are effectively open circuited 
when the device is not selected (logic 1 on chip select). 
This feature allows OR-tieing for memory expansion. 

PART IDENTIFICATION TABLE 



TYPE 


PACKAGE 


OP. TEMP. RANGE 


25L01B 
25L01 1 


16-pin Silicone DIP 
16-pin Ceramic DIP 


0°C to +70°C 
0°C to +70° C 



PIN CONFIGURATION .Fop View) 



B/l PACKAGE 
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Il» 



Address 6 


16. 


Chip Select 


Address 8 


15. 


R/W 


Address 7 


14. 


Data Out 


Vd 


13. 


Data Out 


^CC 


12. 


Data In 


Address 5 


11. 


Address 4 


Address 1 


10. 


Address 2 


Vr^n 


9. 


Address 3 
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MAXIMUM GUARANTEED RATINGS (1) 



Operating Temperature 
Storage Temperature 
All Input or Output Voltages with 
Respect to the Most Positive Supply 
Voltage, Vcc 

Supply Voltages VpD a"d Vq with 
Respect to Vcc 

Power Dissipation at Ta = 25°C "B" pkg. 

"I" pkg. 



C to +70 C 
-65°C to +1 50°C 



+0.3V to -20V 



-18V 
640 mW 
800 mW 



1. Stresses above thoselisted under "Maximum Guaranteed Ratings" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device of these or any other 
condition above those indicated in the operation sections of this 
specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150°C maximum junction temperature and 
a thermal resistance of 1 50° C/W junction to ambient {"B" pl<g.) 
("I" pkg., 100° C/W). 

3. All inputs protected against static charge. 

4. Parameter valid over operating temperature range unless other- 
wise specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25°C and nominal supply voltages. 



DC CHARACTERISTICS (Ta = 0°C to 70°C, Vcc = +5V ± 5%, Vqd = Vq = -12V + 5% unless otherwise specified. See 
notes above) . 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


'LI 


Input Load Current 
(All Input Pins) 




<1.0 


500 


nA 


V|N =0.0V;Ta = +25°C 


'lo 


Output Leakage Current 




<1.0 


1000 


nA 


VOUT = O.OV, Chip Select 
Input = +3.3V, Ta = +25°C 


'dd 


Power Supply Current, Vqq 




5 


9 


mA 


Ta = +25°C 


'd 


Power Supply Current, Vq 




11 


16 


mA 


l0L = 0.0 mA 
Ta = +25° C 


V|L 


Input "Low" Voltage 


-12 




Vcc-4.5 


V 




V|H 


Input "High" Voltage 


Vcc-2.0 




Vcc+0.3 


V 




'OLI 


Output Sink Current 


3.0 


6 




mA 


Vqut = +0.45V, Ta = +25°C 


'0L2 


Output Sink Current 


2.0 


5 




mA 


VoUT=+0-45V,Ta = +70°C 


'0L3 


Output Sink Current 




6 


13 


mA 


VOUT = -0-7V 


'OH.1 


Output Source Current 


-3.0 


4 




mA 


VoUT = 00V,Ta = +25°C 


'0H2 


Output Source Current 


-2.0 


3 




mA 


VouT = 0.0V,Ta = +70°C 


Vol 


Output "Low" Voltage 




-0.7 


+0.45 


V 


Iql =3.0mA 


VOH 


Output "High" Voltage 


+3.5 


+4.5 




V 


Ioh = -iooma 


CjN 


Input Capacitance 
(All Input Pins) 




7 


10 


PF 


V|N=+5.0V 
f=1 MHz 


^OUT 


Output Capacitance 




7 


10 


pF 


VoUT=+5.0V 
f=1 MHz 
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SWITCHING CHARACTERISTICS Guaranteed Limits Ta = to +70°C, Vcc= +5V ±5%, Vdd = Vq = -12V ±5% 



READ CYCLE 


WRITE CYCLE | 


SYMBOL 


TEST 


LIMITS (/xsec) MAX 


SYMBOL 


TEST 


LIMITS (Msec) MIN. 


ta 


Access Time 


1 iUsec 


*WD 


Address to Write Pulse Delay 


0.3 


'WP 


Write Pulse Width 


0.4 


'w 


Write Time 


0.3 


^DO 


Data-Write Pulse Overlap 


0.1 



TEST SETUP FOR SPEED MEASUREMENT 



PULSiOINfBATOH 



DATA PULSE 
UOOEL 203 
DATA GEN CH 2 

OUT 
r Q EKD 

r'CLOCK VblOCK 



• STAGE 
SYNCHRONOUS 
PRESET COUNTER 




NOTES: 

1. Each clock time is split Into a Read followed by a Write. Read and Write times can be varied by adjustment of the "delay" and "width" 
controls of the pulse generator. 

2. Data generator produces a 256-bit block of data, 32 bits repeated 8 times. "PCM" mode used so data can be changed in 32 bits of the 25L01 
from one cycle to the next. 

3. All inputs to the 25L01 are standard TTL outputs with V^c = +5V ±5%. 

4. Access time is measured between A1 (least significant address input) and points 1 and 2. 

CONDITIONS OF TEST 

Input pulse amplitudes: to +5V, Input pulse rise and fall times: < 10 nsec. Speed measurements referenced to 1.5V levels. 
Output load is 1 TTL gate; measurements made at output of TTL gate (tpd < 10 nsec). 



READ CYCLE (For Measurement Purpose Only) 



WRITE CYCLE (For Measurement Purpose Only) 




V 



^ 



Jf-Z. 



APPLICATION INFORMATION: Reference 2501 specifications. 
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TYPICAL CHARACTERISTIC CURVES 



ACCESS TIME VERSUS 
SUPPLY VOLTAGE 



ACCESS TIME VERSUS 
TEMPERATURE 



OUTPUT CURRENT VERSUS 
SUPPLY VOLTAGE 
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VdD = Vd(-V) 



OUTPUT CURRENT VERSUS 
TEMPERATURE 



TEMPERATURE ( CI 



ACCESS TIME VERSUS 
LOAD CAPACITANCE 



11 12 13 14 

VdD=Vd (-V) 



POWER SUPPLY CURRENT 
VERSUS SUPPLY VOLTAGE 
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TEMPERATURE ( C) 
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LOAD CAPACITANCE IpFI 



ACCESS TIME VERSUS 
SUPPLY VOLTAGES 
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VdD = Vd(-VI 



TYPICAL OPERATING AREA 



• GUARANTEED OPERATING AREA 
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Vdd (-V) 
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1024-BIT CAPACITY MULTIPLEXED 
DYNAMIC SHIFT REGISTERS 



SILICON GATE MOS 2500 SERIES 



2502 
2503 
2504 



DESCRIPTION 

These Signetics 2500 Series 1024-bit multiplexed dynamic 
shift registers consist of enhancement mode P-channel MOS 
devices integrated on a single monolithic chip. Due to on- 
chip multiplexing, the data rate is twice the clock rate. 



BIPOLAR COMPATIBILITY 

The data inputs of these registers can be driven directly by 
standard bipolar integrated (TTL, DTL, etc.) or by MOS 
circuits. The bare drain output stage provides driving capa- 
bility for both MOS and bipolar integrated circuits (one 
standard TTL load). 



FEATURES 

• 10 MHz TYPICAL DATA RATE 

• THREE CONFIGURATIONS-QUAD 256, DUAL 512, 
SINGLE 1024 

• LOW POWER DISSIPATION-40 /iW/bit at 1 MHz 
DATA RATE 

• LOW CLOCK CAP ACITANCE-1 40 pF 

• TTL, DTL COMPATIBLE 

• STANDARD PACKAGES - 8 LEAD TO-99, 8-PIN 
AND 16-PIN DUAL IN-LINE PACKAGE 

• SIGNETICS P-MOS SILICON GATE PROCESS 
AND SILICONE PACKAGING TECHNOLOGIES 

APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 

LOW COST BUFFER MEMORIES 

CRT REFRESH MEMORIES 

DELAY LINE MEMORY REPLACEMENT 



PROCESS TECHNOLOGY 

Use of low threshold silicon gate tectinology allows high 
speed ( 10 MHz typical ) I while reducing power dissipation 
and clock input capacitance dramatically as compared to 
conventional technologies. 

The use of low voltage circuitry minimizes power dissi- 
pation and facilitates interfacing with bipolar integrated 
circuits. 

SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process, the silicon material over thf gate oxide passi- 
yates the MOS transistors, and the deposited dielectric mate- 
rial over the silicon gate-oxide-substrate structure provides 
an ion barrier. In addition, Signetics proprietary surface 
passivation and silicone packaging techniques result in an 
MOS circuit with inherent high reliability and demonstrat- 
ing superior moisture resistance, mechanical shock and ionic 
contamination barriers. 



PIN CONFIGURATIONS 


(Top View) 
















'C 


• 


Hi. 


^C 




Il,s 


1. OUT 1 


16. IN 4 




3|= 




Il'« 


2. NC 

3. IN 1 


15. NC 
14. OUT 4 


*c: 




H" 


4. 4)^ 


13. NC 
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PART IDENTIFICATION TABLE 



TYPE 


FUNCTION 


PACKAGE 


2502B 


Quad 256-blt 


16-Pin Silicone DIP 


25021 


Quad 256-bit 


16-Pin Ceramic DIP 


2503TA 


Dual 512-bit 


TO-99 


2503V 


Dual 512-bit 


8-Pin DIP 


2504TA 


Single 1024-bit 


TO-99 


2504V 


Single 1024-bit 


8-Pin DIP 
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MAXIMUM SIGNETICS GUARANTEED RATINGS^) 

Operating Ambient Temperature^^) o°C to +70°C 

Storage Temperature -65° C to + 150°C 
Power Dissipation(2) at T^ = 70°C 

TAand V Paci<age 535mW 

B Package 640mW 
Data and Clock Input Voltages 

and Supply Voltages with 

respect to V^c (3) +0.3V to -20V 

NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not ihiplied. 

2. For operating at elevated temperatures the device must be 
derated based' on a +150 C maximum junction temperature and 
a thermal resistance of 150°C/W (TA and V pacl<age)or 125° C/W 
(B package). 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserving the right to make design and process 
changes and improvements. 

7. Typical values at +25 C and nominal supply voltages. 

8. Vqq tolerance is ±5%. Any variation in actual Vqq will be 
tracked directly by V||_. V|(_| and Vqi, which are stated for 
a Vqq of exactly 5 volts. 

9. When cascading use 140^, minimum to allow 
data set-up time for driver register. 

DC CHARACTERISTICS 

T/i^ = 0°C to +70°C; Vqq = -5V ±5%; V^c = +5V(8) unless otherwise noted. (See Notes 4,5,6,7). 




SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Ili 


Input Load Current 




10 


500 


nA 


V|N = VcctoVDD.TA = 25°C 


'lo 


Output Leakage Current 




10 


1000 


nA 


V01=V02 = -''OV 
VouT = 0-OV, Ta = 25°C 


Ilc 


Clock Leakage Current 




10 


1000 


nA 


V|LC= -10V Ta = 25°C 
Outputs at logic "0", 4 MHz data 


'dd 


Power Supply Current 




15 


25 


mA 


rate,01 = (/)2 = 85ns continuouF 
operation, V 1 |_c = —12V 
Ta = 25°C 


V|L 


Input "Low" Voltage 






1.05 


V 




V|H 


Input "High" Voltage 


3.2 




5.3 


V 




VjHC 


Clock Input "High" Voltage 


4.0 




5.3 


V 




V|LC 


Clock Input "Low" Voltage 


-10 




-12 


V 
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AC CHARACTERISTICS 

Ta = 25°C, Vqd = -5V ±5%; Vqc = +5V (8) ; V| lc = -11V, (See notes 4, 5, 6, 7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Frequency 


Clock Rep Rate 


0.0005 




4 


MHz 




Frequency 


Data Rep Rate 


O.QOI 




8 


MHz 




</>pw 


Clock Pulse Width (9) 


85 






ns 


See note 9 


0d 


Clock Pulse Delay 


10 






ns 




V' tf 


Clock Pulse Transition 


10 




1000 


ns 




tw 


Data Write Time (Setup) 


50 






ns 




*D0 


Data in Overlap 


10 






ns 




ta+ 


Data Out 






90 


ns 




C|N 


Input Capacitance 


2.5 




5 


PF 


@ 1 MHz 25 mV p-p 


^OUT 


Output Capacitance 


2.5 




5 


PF 


@ 1 MHz 25 mV p-p 


C<p 


Clock Capacitance 


130 




150 


pF 


@1 MHz25|mVp-p 


Vol 


Output "Low" Voltage 




-0.3 




V 


R|_=3k, depends on Rl and TTL Gate 


Vqhi 


Output "High" Voltage 
Driving MOS 


3.6 


4.0 




V 


RL = 5.6k 


V0H2 


Output "High" Voltage 
Driving TTL 


,3.0 


3.5 




V 


RL = 3k 



MULTIPLEXED 4-BIT MOS SHIFT REGISTER 
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DATA OUT 1 1 


V 1 ] 
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CtaU 


tMM 


ss-.i 








! : 1 II 1 ■()■ 1 ■0' 1 1 II 11 i 

Figure 1 

Figure 1 is a simplified illustration of the timing of a 4-bit multiplexed register showing input output relationships with 
respect to the clock. If data enters the register at 01 time, it exits at 01 time, (beginning on 01 's negative going edge and 
ending on the succeeding 02's negative going edge). 



CONDITIONS OF TEST 

Input rise and fall tinnes: lOnsec. Output loadis 1 TTL gate. 



APPLICATIONS INFORMATION 



TIMING DIAGRAM, 




* tvv and tpQ same for 2 
••N=256 for 2502, N = 512 for 
2503, N = 1024 for 2504 



OUT BIT 1 OUTB 



DTL/TTL/MOS INTERFACES 















♦ J 6 -svo 

NOTE: When interfacing MOS to MOS output resistors should be 4. 7K m in 
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POWER DISSIPATION/BIT 
VERSUS SUPPLY VOLTAGE 



IVcc-VodI (VOLTSI 



POWER DISSIPATION/BIT 
VERSUS TEMPERATURE 



10 11 13 13 



10 20 30 40 60 U 70 

TEMKRATURE CCI 

CLOCK AMPLITUDE V^ 
VERSUS MAXIMUM DATA RATE 




POWER DISSIPATION/BIT 
VERSUS CLOCK AMPLITUDE 



t 10 12 14 1« IB 20 22 

CLOCK AMPLITUDE (VOLTS H)i 

MAXIMUM ALLOWABLE POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 



^ 


\ 


^""^^^ 












^^ 


■ 


^ 


\ 














"^ 































10 20 30 40 50 60 70 

TEMPERATURE ('CI 

MINIMUM OPERATING DATA RATE 
VERSUS TEMPERATURE 







0^ 


jjS^ 


-^ 


"" 


5^ - 


^ 


"^ 








,^ 


/- 






"•^ 


'■'t^ 


^ 






^ 


^ 


^ 

























13 14 IB II 1' II 10 20 30 40 SO 10 1« 

CLOCK AMn.lTUDC (VOLTS p-pl TEMTERATURE CCI 

NOTE: 

Conditions forTypical Curves; Vqq - +5V,VpQ= -5V,0^p^ and02p\w"85ns, Vj,=-11V, T^=25 C, ^'daTA"^'"^'^^ unless otherwise noted. 
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SILICON GATE MOS ■ 2502, 2503, 2504 



APPLICATIONS (Cont'd) 



DATA 
INI O- 





WRITE/RECIRCULATE LOGIC 



.ii: 




v\ \ 





JM |-t-0-» 



*-o— H "" 



ijm "o'ij 



■±0 



1 — ^±0 



OUAOi 
INPUT 
NANDOATE 



r^^o- 



ttt> 



DATA 
-O OUT! 



ALL REtllTCMS W 6% 



CIRCUIT SCHEMATIC 









Lh^ 



L^ 







& 



«1 Voo ,2 



'1^ 



NOTES: 

1. N = 1024 on 2504 

2. N ~ 512 on 2503 schematic for second register same as above. 

3. N = 256 on 2502 schematic for second, third and fourth registers same as above. 
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signDtics 



512 AND 1024-BIT RECIRCULATING 
DYNAMIC SHIFT REGISTERS 



SILICON GATE MOS 2500 SERIES 



2505 
2512 



DESCRIPTION 

These Signetics 2500 Series 512 and 1024 bit recirculating 
dynamic shift registers consist of enhancement mode 
P-channel MOS devices integrated on a single monolithic 
chip. Internal recirculation logic plus write and read 
controls, together with two chip select controls are included 
on the chip. 



FEATURES 

• HIGH FREQUENCY OPERATION-3 MHz TYPICAL 
CLOCK RATE 

• SINGLE 512, SINGLE 1024 

• TTL,DTL COMPATIBLE 

• 2-CHIP SELECT CONTROLS FOR XY MATRIX 
SELECTION 

• WRITE AND READ CONTROLS INCLUDED 

• LOW POWER DISSIPATiON-150MW/bit at 1 MHz 

• LOW CLOCK CAPACITANCE-80pF for 512, 160pF 
for 1024 Bits 

• +5, -5V POWER SUPPLIES 

• STANDARD PACKAGE-10 LEAD TO-100 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 



PIN CONFIGURATION (Top View) 



rn 


K PACKAGE 




/9^9\ 


1 . Select 1 


6. 02 Input Clock 


1 9 2505 8 1 
I O 2512 oj 


2. Write; 

3. Input 

4. (p-j Output Clock 

svcc 


7. Output 

8. Read 

9. Select 2 



BLOCK DIAGRAM 




WRITE 

(WD 



NOTES-. 

N - 51 2 or 1024 'C = OV, '1 ' = +5V. 
When SI or S2 is 'C Data Recirculates 
When SI and S2 are '1 ' see truth table 



READ 

(R|) 



APPLICATIONS 

FAST ACCESS SWAPPING MEMORY SYSI tivia 

LOW COST SEQUENTIAL ACCESS MEMORIES 

LOW COST BUFFER MEMORIES 

CRT REFRESH MEMORIES 

DELAY LINE MEMORY REPLACEMENT 

DRUM MEMORY REPLACEMENT 

PROCESS TECHNOLOGY 

Use of low threshold si/icon gate technology allows high 
speed (3MHz typical) while reducing power dissipation and 
clock input capacitance dramatically as compared to other 
technologies. The use of low voltage circuitry minimizes 
power dissipation and facilitates interfacing with bipolar 
integrated circuits. 

BIPOLAR COMPATIBILITY 

The signal inputs of these registers can be driven directly by 
standard bipolar integrated (TTL, DTL, etc.) or by MOS 
circuits. The bare drain output stage provides driving 
capability for both MOS and bipolar integrated circuits 
(one standard TTL load). 



TRUTH TABLE 



WRITE 


READ 


FUNCTION 




1 
1 



1 


1 


Recirculate, Output is '0' 
Recirculate, Output is Data 
Write Mode, Output is '0' 
Read/Write, Output ii Data 



PART IDENTIFICATION TABLE 



PART NO. 


BIT LENGTH 


PACKAGE 


2505 K 
2512K 


512 
1024 


10 pin TO- 100 
10 pin TO - 100 



MAXIMUM GUARANTEED RATINGS (1) 



Operating Ambient Temperature (2) 

Storage Temperature 

Power Dissipation (2) 

Data and Clock Input Voltages 

and Supply Voltages with 

respect to Vqq 



C to +70 C 

-65°Cto+150°C 

535mW@TA>70°C 



+ 0.3V to -20V 
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SILICON GATE MOS ■ 2505, 2512 



NOTES; 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to tlie device. Th is is a stress rating, 
only and functional operation of the device at these or at any 
other condition above those indicated In the operational sections 
of this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150 C maximum junction temperature and 
a thermal resistance of 150°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. See "Minimum Operating Frequency" graph for low limits on 
data rep. rate. 



.5. Parameters are valid over operating temperature range unless 
otherwise specified. 

6. All voltage measurements are referenced to ground. 

7. Manufacturer reserves the right to make design and process 
changes and improvements. 

8.' Typical values are at +25 C and nominal supply voltages, 
9. Vqq tolerance is 15%. Any variation in actual Vqq will be 
tracked directly by V||_, V||^ and Vqj^ which are stated for 
a Vqq of exactly 5 volts. 
10. Vql 'b 3 function of the Input characteristics of the driven 
TTL/DTL gate Iqi and VcuAMP and the value of the pull- 
down resistor (R(_). 



DC CHARACTERISTICS TA = C to +70° C;Vcc= +5V (9) ; Vdd= -5V ±5% unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


'li 


Input Load Current 




10 


500 


nA 


V,N=-5.5V;T^ = 25''C 


'lo 


Output Leakage Current 




10 


1000 


nA 


^OUT -5.5V; Ta = 25°C 


'lc 


Clock Leakage Current 




10 


1000 


nA 


V|LC=12V;T^=25°C 


'do 


Power Supply Current; 2505 
2512 




15 
25 


25 
35 


mA 
mA 


Continuous Operation; 
^pW=i150nS, 1MHz 

V|LC=-12V'"rA = 25°C 
Vj3o = -5.5V 


V|L 


Input "Low" Voltage 


5.0 




1.05 


V 




V|H 


Input "High" Voltage 


3.2 




5.3 


V 




V|LC 


Clock Input "Low" Voltage 


-12.0 




-10.0 


V 




V|HC 


Clock Input "High" Voltage 


4.0 




5.3 


V 





TIMING DIAGRAM 



OUTPUT +5 
CLOCK «, .10 



INPUT 

CLOCK 02 —10 



DATA OUT +SV 



4-BIT RECIRCULATING SHIFT REGISTER 




BiTu NOTE 1: (WRITE cycle) 



The positive and negative going 
edge of the " W ", "SI", "S2" 
controls are coincident with the 
negative going edge of the input 
clock (^). The "Read" control 
may be either "1" or "0". 

NOTE 2: (RECIRCULATE cycle) 

Data recirculates if one or more 
of the following control lines are 
"0"; SI, S2 and W Read may 

be either "1 " or "0" 

NOTE 3: (READ cycle) 

The positive going edge of the 
"Read", "SI", "S2" controls are 
coincident with the negative edge 
of the output clock (^i). The 
negative going edge of R, 81, S2 
is coincident with the negative 
going edge of either clock pulse 
succeeding the last desired data 
output bit. W may be either 
"1" or "0" 



Figure 1 



Figure 1 is a simplified illustration of the timing of a 4-blt recirculating shift register showing the 3 basic modes of operation. 
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SILICON GATE MOS ■ 2505, 2512 



CONDITIONS OF TEST 

Input rise and fall times: 10 nsec Output load is 1 TTL gate 

TIMING DIAGRAM 




NOTE: 

1. N=512 for 2505, N=1024 for 2B12 _ 

2. Note that the Readlnput is AND'ed with 0^; therefore this function is not valid until 0^ occurs. 



AC CHARACTERISTICS Ta=+25''C Vcc=+5V (9); Vdd = -5V±5%; V|lc=-11V 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Frequency 


Clock Data Rep Rate 


.0005 
(Note 4) 


3 


2.5 


MHz 


W=R = Vcc 


t^pw 


Clock Pulse Width 


180 






nsec 




Vd 


Clock Pulse Delay 


10 






nsec 




tr.tf 


Clock Pufse Transition 






1 


fisec 




*DW 


Data Write (Setup) Time 


150 






nsec 




*DH 


Data to Clock Hold Time 


10 






nsec 




ta+.ta- 


Clock to Data Out Delay 






100 


nsec 




tR-;tcs- 

tw - 


Clock to "Read" or 
"Chip Select" or "Write* 
Timing 









nsec 




tR-;tcs+ 
tw + 


Clock to "Read" or 
"Chip Select" or "Write" 
Timing 









nsec 




Cin 


- Input Capacitance 






5 


pF 


1 MHz^ V|=Vcc; Vac= :25myp.p 


Gout 


Output Capacitance 






5 


pF 


1 MHz; Vo=Vcc; VaC= 25mlVp-P 


C0 


Clock Capacitance 
2505 
2512 






50 
100 


pF 
pF 


1 MHz; V =Vcc;VaC= 25mV p-p 


Vol 


Output "Low" Voltage 




-1.0 




V 


Rl = 3.0K;1 TTL Load 
(lL= 1.6mA) Note 10 


VOHI 


Output "High" Voltage 
Driving 1 TTL Load 


2.4 


3.5 




V 


Rl = 3.0K;1 TTL Load 

(Il = iooma) 


V0H2 


Output "High" Voltage 
Driving MOS 


3.6 


4.0 




V 


Rl = 5.6K;Cl=10pF 
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SILICON GATE MOS ■ 2505, 2512 



CHARACTERISTICS CURVES 

POWER DISSIPATION/BIT 
VERSUS SUPPLY VOLTAGE 

































^ 




■ 






^ 









■6 -7 •« 



SUPPLVVOLTAQEIVcc-VddI ivoltsi 

MAXIMUM CLOCK RATE 
VERSUS CLOCK AMPLITUDE 



e 

4 



13 14 15 



17 18 



CLOCK AMPLITUDE IV4) (VOLTSI 

MAXIMUM PACKAGE POWER DISSIPATION 
VERSUS TEMPERATURE 



(XIU 
900 
800 
700 
600 
500 
400 
300 
200 
100 



^ 


r»^^ 














"v. 


^ 
















^\ 


fV_ 














"^ 


\^ 
















^\ 









































































10 20 30 40 50 



TEMPERATURE ( 01 



POWER DISSIPATION/BIT 
VERSUS CLOCK RATE 









^ 








^ 


r 






// 


/2512 






/ 


7 








// 











.001 .01 



10 100 



CLOCK RATE IMHil 



POWER DISSIPATION/BIT 
VERSUS TEMPERATURE 



SCO 

400 
300 
200 

100 


















^ 












\ 


»^2 




■^ 







































O1O20304OiOaO7O 
TEMKRATURE CCI 



MINIMUM OPERATING 
CLOCK FREOUENCY 









0^ 


\^ 


■^ 






^ 


^ 








^ 








.^ 


.^^ 


^ 






^ 


^ 


^ 








^i 















10 20 30 40 60 eO 70 



TEMPERATURE I CI 



Conditions for Typical Curves = V(-.q=+5V, Vqp=-5V, Clock Duty Cvcle=35 C, i^^^=1.ZWHz, Vj, p=16V, 0pyy =180ns, T^=25 C 
unless otherwise noted 
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SILICON GATE MOS ■ 2505, 2512 



APPLICATIONS DATA 



TTL/DTL/MOS INTERFACES 






— 1 1 — *iWl*- 



OUT 
(USED AS AN 
N BIT SHIFT 
REGISTERI 



10V 6 6 



o 



osjTq 









MATRIX CHIP SELECT LOGIC 
















X DECODER UH < MM • 






» 




1 m , 










1 — 








1 






^ 


■ 1 


- 






— r- 


— 




r 


— r~ 












Sj 






4 






4 




S2 






READ S, 






K 


READ S, 
W 


- 




r- 


READS, 

W 


-' 


\ 




READ S, 












1 




- 


1 


- 




-i 


- 


I 










1 






- 


! 


- 






T 


- 






.^ 






— 


i 






h 






^ 






*!( 




h 






READS, 

W 






- 


READ Si 

V» 


^ 






READ S, 


- 






READ S, 

W 














1 




- 


i 


J 




1 


- 


i 






1 






- 


T 


- 






T 


- 






p_ 




~ 


— 


>• 






h 






«* 






h 




h 






READ S, 


— 


> 


^ 


READ S, 
W 


-" 






READ S, 

n 


- 


' i 




READ S, 


— 


H 










1 




- 


- i 


- 




i 


-^ 


1 






1 






- 


T 


- 




- 


1 


- 






-^ ■ 






— 








h 






^7 






h 




^7 








READ S, 




^ 


READ S, 


- 






READ S, 


- 






READ S, 










W 




W 




W 






W 








1 








1 




1 


NOTES: 








1 Outputs common for each plane 4. All 02' common 








2. AM inputs common for each plane 5. AM Vq^ common 








3. AM i;(>1 's common 6. AM Vqq common 
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SILICON GATE MOS ■ 2505, 2512 



CIRCUIT SCHEMATIC 



NOTE: N- 51 2 for 2505 
N - 1024 for 2512 
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SignDtiES 



DUAL 100-BIT DYNAMIC 
SHIFT REGISTER 



SILICON GATE MOS 2500 SERIES 



2506 
2507 
2517 



DESCRIPTION 

These Signetics 2500 Series dual 100-Bit dynamic shift 
registers consist of enhancement mode P-channel MOS 
devices integrated on a single monolithic chip. They use two 
clock phases. 



FEATURES 

• HIGH FREQUENCY OPERATION 
4 MHz TYPICAL CLOCK RATE 

• TTL, DTL COMPATIBLE 

• LOW POWER DISSIPATION - 400 pW/BIT AT 1 MHz 

• LOW CLOCK CAPACITANCE 40pF MAXIMUM 

• LOW OUTPUT IMPEDANCE - 300 OHMS TYPICAL 

• BARE DRAIN AND MOS RESISTOR VERSIONS 
AVAILABLE 

• STANDARD PACKAGES - 8 LEAD TO-5 AND 8 
LEAD SILICONE DIP 

• SIGNETICS P-MOSSILICON GATE AND SILICONE 
PACKAGING TECHNOLOGIES 



APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 
LOW COST BUFFER MEMORIES 



PROCESS TECHNOLOGY 

Use of the low threshold silicon gate technology allows high 
speed (3 MHz guaranteed), while reducing power dissipation 
by a factor of 2 and reducing clock input capacitance 
dramatically as compared to conventional MOS technologies. 



SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process the silicon material over the gate oxide passi- 
vates the MOS transistors, and the deposited dielectric 
material over the silicon gate-oxide-substrate structure pro- 
vides an ion barrier. In addition, Signetics proprietary sur- 
face passivation and silicone packaging techniques result in 
an MOS circuit with inherent high reliability, demonstrating 
superior moisture resistance, mechanical shock and ionic 
contamination barriers. For further information reference 
Signetics - "Silicone Package Qualification Report". 



BIPOLAR COMPATIBILITY 

The dual 100 bit device can be driven directly by standard 
bipolar integrated circuits (TTL, DTL, etc.) or by MOS 
circuits. The design of the output stage provides driving 
capability for MOS or bipolar IC's. 

It is available in bare drain configuration or with internal 
pull down resistor values of 7.5k or 20k to provide easier 
interfacing with other MOS circuitry. 

PIN CONFIGURATIONS (TOP VIEW) 



T PACKAGE 


V PACKAGE 


/^ ?IX 


iC 


• 


!• 


/"Tn r^ \ 


C 




D^ 




^i 


«■ 


' 


I 2~1 




sg 
^l 


n 








V? 


\l V 


i/ 


H^4°-^ 


1. Output Clock (0 , ) 


1. Input 1 




2. Output 1 


2. Output 2 


3. Input Clock (^2* 


3. Input 2 


4- Vcc 


5. Output Clock (d^) 


5. Input 1 


6. Output 2 


6. Output 1 


7. Input 2 


7. Input Clock (02> 


8. VpD 


8- ^CC 



BLOCK DIAGRAM 







~J-|]>0— 0UT1 
^^[]-[>0- OUT 2 


100 BITS 


100 BITS 



PART IDENTIFICATION TABLE 



PART NO. 


OUTPUT 


PACKAGE 


2506 T 


Bare Drain 


8 Pin TO-5 


2506 V 


Bare Drain 


8 Pin DIP 


2507 T 


7.5k Pull Down 


8 Pin TO-5 


2507 V 


7.5k Pull Down 


8 Pin DIP 


2517 T 


20k Pull Down 


8 Pin TO-5 


2517 V 


20k Pull Down 


8 Pin DIP 
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SILICON GATE MOS ■ 2506, 2507, 2517 



MAXIMUM GUARANTEED RATINGS (1) 



Operating Ambient 0°C + TO'^C 

Storage Tern peratu re -65° C + 1 50° C 

Power Dissipation (Note 2) @ T^=70°C 

T Package 535mW 

V Pacl<age 455mW 

Cloclc I nput Voltages with respect to VqcO) +0.3 to -20V 

Supply and Data Input Voltages with 

respect to VqcO) +0.3 to - 1 2 V 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This Is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated In the operational sections 
of this spiaclflcation Is not Implied. 

2. For operating at elevated temperatures the device must be 
derated based on a 't'150°C maximum junction temperature and 
a thermal resistance of 150°C/W (T package) or 175° C/W (V 
paclcage). 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
otherwise specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25 C and nominal supply voltages. 

8. Vqq tolerance is ±5%. Any variation in actual VQf. will be 
tracked directly by V||_. V||^ and Vq|^ which are stated for 
a Vqq of exactly 5 volts. 

9. Vq. (for this bare drain device) is a function only of the driven 
gate characteristics together with the external pull-down resistor. 
(Rpo). 

10. Sea Figure 2 for definitions. 

11. Logic Convention: Data Lines - Positive; Clocks - Negative. 



DC CHARACTERISTICS 

Ty^ = 0°C to +70°C; Vqq = -5V ±5%; Vqq = +5 (8); unless otherwise noted(Notes: 4,5,6,7). 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


CONDITIONS 


'li 


Input Load Current 
(Input 1) 




10 


500 


nA 


+5V ON OUT 1 , ^1 , ^, Vcc- 
IN 2, OUT 2, IN 1 = -5.5V, 
Vqd=-4.5V,T;^ = 25°C 


'LI 


Input Load Current 
(Input 2) 




10 


500 


nA 


+5V ONOUT2,<41,<42,Vcc. 
IN 1,0UT1,IN2= -5.5V, 
Vdd=-4.5V,Ta = 25''C 


'lo 


Output Leakage Current 
(0UT1) (Notes 9 & 10) 




10 


1000 


nA 


+5V ON IN 1 , Vcc. OUT 2, «2, 

IN2,VnD. 0UT1 = -5.5V 

(41 =-10V,Ta = 25°C(2506 Only) 


'lo 


Output Leakage Current 
(OUT 2) (Notes 9 & 10) 




10 


1000 


nA 


+5V ON IN 1 , OUT 1 , Vcc. *2, 

IN2,Vdd-OUT2= -5.5V, 

* = -10V,Ta = 25°C(2506 Only) 


'lc 


Clock Leakage Current 
((41) 




10 


1000 


nA 


^Ji^ =-12v,Vdd = -4.5V 

All other pins+5V, 
Ta = 25°C 


'lc 


Clock Leakage Current 
(d2) 




10 


1000 


nA 


V^ = -12V,Vdd=-4.5V 
All other pins +5V 
Ta = 25°C 


V|L 


Input "Low" Voltage 
(Note 1 1 ) 


-5 




1.05 


V 




V|H 


Input "High" Voltage 
(Note 1 1 ) 


3,2 




5.3 


V 




CjN 


Input Capacitance 
(Inputs 1 & 2) 




2.5 


5 


PF 


V|N=VCC.1 MHz, 
25 mV p-p 


H 


Clock Input Capacitance 
(^1,(42) 




25 


40 


PF 


V,6=Vcc-1 MHz, 
2 5mV p-p 


V|HC 


Clock Input "High" Voltage 


4 




5.3 


V 




V|LC 


Clock Input "Low" Voltage 


-12 




-10 


V 
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SILICON GATE MOS ■ 2506, 2507, 2517 



CONDITIONS OF TEST 

Data amplitude +1.05 to +3.2 Input rise and tall times: 10 nsec. Output load is 1 TTL gate. 



TIMING DIAGRAM 





»2 

INPUT 

FHASe 


u 

l*2p-|L 


H 


4"T 

■•^1 ir 


ox 

m. 11V 



\__/| 11V 

^ 


«1 

OUTWT 

PHASE 

DATA 
IN 

DATA 
OUT 


_^ 


P 




f\' 




1 L 


<•+ 




7 




"A : 



AC CHARACTERISTICS 

Ta = 25°C; Vqq = -5V ±5%; V^^ = +5V (8) ; V| lq = -1 IV 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Frequency 


Clock Rep Rate 


0006 


4 


3 


MHz 




0IPW 


Clock Pulse Width i 


150 






nsec 


@3MHz. 


2PW 


Clock Pulse Width 2 


100 






nsec 


@3MHz. 


0d 


Clock Pulse Delay 


10 






nsec 


@3MHz 


tr,tf 


Clock Pulse Transition 


10 




1000 


nsec 




tw 


Data Write Time (Set-Up) 


75 










^DO 


Data In Overlap 


10 








V02 = tr01 = 1OnS 


ta+ 


Clock to Data Out 




90 


150 




V = Vcc - 16V, DATA OUT =+2.5 V 


Vqhi 


Output "High" Voltage 
driving MOS (Note 11) 


3.4 


4.0 




V 


R|NT = 7.5k nom., C|_ = lOpF, 2507 
Only, R||\JT = 20k nom. 2517 only 


V0H2 


Output "High" Voltage 
driving TTL (Note 11) 


3.0 


3.5 




V 


RL = 3.3k, Vdd= -5V 
2506 only 


'dd 


Power Supply Current 
{Vdd> 




12 


26 


mA 


Outputs @ logic "0" or "1" 3MHz, 
I = 150ns, 2= 100ns 
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SILICON GATE MOS ■ 2506, 2507, 2517 



CHARACTERISTIC CURVES 



POWER DISSIPATION PER 
BIT VERSUS FREQUENCY 




POWER DISSIPATION BIT 
VERSUS TEMPERATURE 




TYPICAL CLOCK FREQUENCY 
VERSUS CLOCK AMPLITUDE 





8 










> 


a-c 


X 








^ 


^ 






S 






^ 


^ 




70C 


^ 






y 




y' 




8 










^ 


y^ 




£ 


4 
3 






A 


y^ 






« 






/ 























\ 100 



8 10 



13 14 15 16 17 18 IS 

CLOCK AMPLITUDE IVI 

MINIMUM OPERATING 
CLOCK RATE 









.."►>'*'* 


p ^^ 


^ 


-- 






G 


2^f>^ 



















































10 203040SOS070 10 203040500070 

^ Q J p . TEMKRATURE (°C) TEMPERATURE (°CI 

Contltions for Typical Curves: Vqq=+5V, Vq[3=-5V. Vh_q=-11V, ^pyy^=150ns, ^p^^j^'O**"*- f=3MHz, T^=+25°C unless otherwise noted. 



APPLICATIONS DATA 
DTL/TTL/MOS INTERFACES 



100-BIT DELAY 



SO- 






2606,2507,2617 






8M1 

"T" 



200-BIT DELAY 



SiO 



2506,2607. 2617 



7,BK< 



•3.3K for 2506 *' *' 

6.8K for 2507 
3.3K for 251 7 • For 2506 only. 



£>- 



"X" 
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SILICON GATE MOS ■ 2506, 2507, 2517 



CIRCUIT SCHEMATIC 



Vdd 
Q 



QVdd 



*2 *1 

? 



Vdd 
Q 



29 *i 9 

Vdd 
9 



:|hi|H' Hh' i i|H' dh' 



ovcc ivcc „., , ivcc 



Vdd 

9 



*29 019 

Vdd 

9 



o vcc vcc 6 



J. , 



Vcc 

l_ »»i I I I at tit t, t\j w , t#t • ivrw I ■ 



rl^' 7\^' 



OVcc o 



SCHEMATIC FOR SECOND 100 BITS SAME AS ABOVE. 



■H 



Vcc 



>Vcc 



I 



•For 2507 and 2517 Options Only. 



.___ I I 
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SignDtiES 



TRI-STATE OUTPUT DUAL 50-100-200 
BIT STATIC SHIFT REGISTERS 



SILICON GATE MOS 2000 SERIES 



2509 
2510 
2511 



DESCRIPTION 

These Signetics 2500 Series Dual 50, 100, and 200 bit recir- 
culating static shift registers consist of enhancement mode 
P-channel silicon gate MOS devices integrated on a single 
monolithic chip. Internal recirculation logic plus TTL/DTL 
level clock signals plus TRI-STATE outputs are provided for 
maximum interfacing capability. 

FEATURES 

• TRI-STATE MOS OUTPUTS -PROVIDE POWERFUL 
BUSSING CAPABILITY 

• TTL/DTL COMPATIBLE CLOCKS - PROVIDE 
EXTREMELY LOW CLOCK CAPACITANCE 

• RECIRCULATION PATH ON CHIP 

• THREE BIT LENGTHS AVAILABLE 

• HIGH FREQUENCY OPERATION 

• 2MHz GUARANTEED CLOCK RATE 

• TTL, DTL COMPATIBLE SIGNALS 

• STANDARD PACKAGES -10 LEAD TO-100, 14 PIN 
DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 

APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 
LOW COST STATIC BUFFER MEMORIES 
CRT REFRESH MEMORIES - LINE STORAGE 

SPECIAL FEATURES 

The three clock phases used by the register cells are gen- 
erated internally by an on-chip generator. This clock gen- 
erator is controlled by a single TTL/DTL 5V logic level 
input. 

The output has three states: 

"1" low impedance to -i-5V 

"0" low impedance to -5V 

"OFF" high impedance — 10 M ohm 
The "OFF" state. is controlledby the Output Enable control 
input. 

PROCESS TECHNOLOGY 

Use of low threshold silicon gate technology allows high 
speed (2 MHz Guaranteed) while reducing power dissipation 
and clock input capacitance dramatically as compared to 
conventional technologies. 

The use of low voltage circuitry minimizes power dissipation 
and facilitates interfacing with bipolar integrated circuits. 



BIPOLAR COMPATIBILITY 

The clock and signal inputs of these registers can be driven 
directly by standard bipolar integrated (TTL, DTL, etc.) 
or by MOS circuits. The TRI-STATE output stage provides 
driving capability for both MOS and bipolar integrated 
circuits (one standard TTL load). 



PIN CONFIGURATIONS (Top View) 



A PACKAGE 






2509 
2610 
251 r 



1" 


1. 




14. 




Recirculate 


Vcc 


:ii2 


2. 


INl 


13. 


IN2 


3. 


OUT., 


12. 


OUTj 


J 11 


4. 


NC 


11. 


NC 


3 10 


5. 


NC 


10. 


Vqg 


3 <• 


b. 


NC 


9. 


Output Enable 


7. 


Vdd 


8. 


<^IN 


3 «• 











K PACKAGE 




4. 0IN 



6. 


Output Enable 


7. 


Vqg 


8. 


OUT2 


9. 


IN2 


10. 


Recirculate 



PART IDENTIFICATION TABLE 



PART 
NUMBER 


BIT LENGTH 


PACKAGE 


2509 K 
2509A 
251 OK 
251 OA 
251 IK 
2511A 


Dual 50 
Dual 50 
Dual 100 
Dual 100 
Dual 200 
Dual 200 


10 Pin, TO-100 
14 Pin, DIP 
10 Pin, TO-100 
14 Pin, DIP 
10 Pin, TO-100 
14 Pin, DIP 
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SILICON GATE MOS ■ 2509, 2510, 2511 



MAXIMUM GUARANTEED RATINGS (1) 



Operating Ambient Temperature (2) 0°C to +70°C 

Storage Temperature -65°C to +1 50°C 

Package Power Dissipation (A & K) 

(Note 2) @ Ta = 70°C 535mW 

Data and Clock Input Voltages 
and Supply Voltages with 
respect to Vqq <3) +0.3Vto -20V 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may causepermanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150 C maximum junction temperature and 
a thermal resistance of 150°C/W. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
otherwise specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to malce design and process 
changes and improvements. 

7. Typical values are at +25 C and nomimal supply voltages. 

8. Vqq tolerance is ±5%. Any variation In actual Vqq will be 
tracked directly by V||_. V|^ and Vq|^ which are stated for 
a Vqc °* exactly 5 volts. 



BLOCK DIAGRAM 



Q RiCIRCULATE 




MBIT REGISTER 



if *2j *3f 



ICMK 



'-rO-K 




»i| *?" *sT 



N BIT REGISTER 



6Vd 



9 Vcc 



r-D^ 



i. 



NOTES: 

1 : If output enable = "0', output is "off". 

2: If output enable = "1 ", see Truth Table. 



TRUTH TABLE: 








INPUT 


FUNCTION 


RECIRCULATE 








Recirculate 





1 


Recirculate 


1 
1 




1 


"0" is Written 
"1" is Written 



NOTE: "0" = OV; "1"= +5V. 
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SILICON GATE MOS" 2509, 2510, 2511 



DC CHARACTERISTICS 

Ta = 0°C to +70°C; Vcc = +5V (8) , Vqq = -5V ±5%; Vqg = -12V ±5% unless otherwise noted. (Notes 4,5,6,7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


'LI 


Input Load Current 




10 


500 


nA 


V|N=-5.5V Ta = 25°C 


Ilo 


Output Leakage Current 




10 


1000 


nA 


Vce=1.05V,Ta = 25°C, Vquj = 
-5V 


'lc 


Clock Leakage Current 




10 


500 


nA 


V||_c = GND, Ta = 25°C 


'dd 


Power Supply Current 














(Dual 50) 




6.5 


15 


nnA 


Continuous Operation 




(Dual 100) 




12 


30 


mA 


F = 2MHz, Ta = 25°C 




(Dual 200) 




20 


40 


mA 




'gg 


Power Supply Current 




4.5 


7.5 


mA 




V|L 


Input "Low" Voltage 






1.05 


V 




V|H 


Input "High" Voltage 


3.2 




5.3 


V 




V|LC 


Clock Input "Low" Voltage 


-5 




1.05 


V 




VlHC 


Clock Input "High" Voltage 


3.2 




5.3 


V 





TIMING DIAGRAM 



DATA OUT I 




Zl!fK=£ 



RECIRCULATE 



i7 \ 



I I 
I 1 



-H»-l4- 

J- 
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SILICON GATE MOS ■ 2509, 2510, 2511 



AC CHARACTERISTICS 

Vcc = +5V (8); Vqq = -5V ±5%; V|lc = +0.4V to 4V; Vqq = -12V ±5% ; T^ = 0° C to +70°C 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


1 

UNIT 


COIMDITIOIMS 


Frequency 


Clock Rep Rate 


DC 


3 


1.5 


MHz 




Vpw 


Clock Pulse Width 


.290 
.210 


.150 


100 
DC 


A/ sec 




Vpw 


Clock Pulse Width 


V' tf 


Clock Pulse Transition 






1 


//sec 




tow 


Data Write (Set-up) Time 


50 






nsec 




^DH 


Data to Clock Hold Time 


50 






nsec 




ta+; ta- 


Clock to Data Out Delay 




200 


350 


nsec 




ta+; tg- 


Clock to Data Out Delay 






500 


nsec 


l0L = 0' '0L= 1-6mA 


^cs-' *cs+ 


Output Enable to Data Out 






300 


nsec 




tDE 


Output Enable to Data Out 
Disconnect 






300 


nsec 




C|N 


Input Capacitance 






5 


pF 


@ 1 MHz; V|[sj = Vcc; 
V^c " 25mV p-p 


^OUT 


Output Capacitance 






5 


PF 


@i MHz; Vqut = Vcc; Vac = 

25mV p-p 


S 


Clock Capacitance 






5 


pF 


@ 1 MHz; V^ = Vcc; Vac = 
25mV p-p 


Vol 


Output "Low" Voltage 






0.4 


V 


1 TTL load Il= 1.6mA 


VOHI 


Output "High" Voltage 
Driving 1 TTL Load 


3.0 


3.5 




V 


1 TTL load(lL=100)uA) 


VoH2 


Output "High" Voltage 
Driving MOS 


3.6 


4 




V 





TIMING DIAGRAM 
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DATA IN ^ I ttATA isy w"*! p*y I 



NOTE 1: WRITE CYCLE 
The positive going edge of the 
recirculate control is coincident 
with the negative going edge of 
the input clock {0|^J). The out- 
ontrol may be either 



"1" 



r "0" 



NOTE 2: RECIRCULATE CYCLE 
Data recirculates if the recirculate 
control Is a "0" the output enable 
may be either "1 " or "0". 



NOTE 3: READ CYCLE 
The negative going edge of the 
output enable control is coincident 
with the positive edge of the clock 
(0|N)- RKlrculatfl may be either 
"l"or "0". 



SILICON GATEMOS"2509, 2510, 2511 



APPLICATIONS INFORMATION 



OE O- 



INi O- 

Fn^ lO- 



REC O- 



0IN O- 



TTL/DTL/MOS INTERFACES 



vcc 



vcc 



-o 



OUTPUT 
ENABLE 



IN, OUT, 



IN2 OUT2 



RECIRCULATE 

2609(1) 

2610 

2S11 

* IN Vdd Vqg 





GND -BV 



■+6.0V 
+0.5V 



Vcc] 



OUTPUT 
ENABLE 



INi OUT1 



IN2 OUT2 



RECIRCULATE 

2809(2) 

2610 

2511 

« IN Vdd vqq 



NOTES: 

1. Register used as a recirculating register. 

2. Register used as serial in/serial out shift register. 



Vcc 






o 

OND 



-OOUT1 
-OOUT2 







MULTIPLEXING MEMORY REGISTERS AT4MHz DATA RATE 


DATA OUT 




_ 




2509/10/11 
















1 |888°JO 














A 






















!!!i)° f^a>— . 




2509/10/11 






— l—y 

888o)o 
















1 


+6 
.4V 
















CLOCK 




8825 




1 ^""0 JO 










1 v 


L 






CLOCK 






Iss 
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SILICON GATE MOS ■ 2509, 2510, 251 1 



CHARACTERISTIC CURVES 



POWER DISSIPATION/BIT VERSUS 
Vpo SUPPLY VOLTAGE 



Iqg CURRENT VERSUS 
Vqg SUPPLY VOLTAGE 



Ta-21 

vgo- 


1 ' 

12V 






/ 


/ 






/ 


/ 








/ 


/ 








/ 













T ■ " 

TA - 2B' C 










vdd- 


-5V 








^ 








^ 


^ 








^^ 


^ 








^ 


^ 





































































Vdo - Vcc IVolll) 



Vqq - Vcc (Voltl) 



POWER DISSIPATION/BIT 
VERSUS TEMPERATURE 













1 

Vdo 


--liV 












Vcc 
voo 


-+B 
--1ZV 


















'^^ 


x^ 


















■>«s ^ 
















"--^ 
















'•^ 













































TEMFERATURC (°C> 



OUTPUT VOLTAGE VERSUS 
OUTPUT CURRENT 



MAXIMUM FREOUENCY VERSUS 
Vqg SUPPLY VOLTAGE 























TA ■ 26°C 
VOD - -6V 




/ 












VG0--12 
ISINK 'o' 


/ 


















/ 


r 














^ 


y 




































/ 












Is 

F 


OURCE 
3H 'I- 




/ 

















JTPUT 


y 


















/ 


















/ 











— 1 

Vdo 

Vcc 
TA- 


--6V 
t8V 

2rc 
































- 




x*' 


^ 




^ 





































-2 -1 O *1 *2 +3 *« +6 

OUTPUT VOLTAGE (VOLTSI 



VGaSU(l||LY VOLTAQE (VOLTS) 
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SILICON GATE MOS ■ 2509, 2510, 2511 



CHARACTERISTIC CURVES (Cont'd.) 

Iqq CURRENT 
VERSUS TEMPERATURE 








PACKAGE MAXIMUM 
POWER DISSIPATION 






! 

E 6.S 

8 

3 


VDO--BV 
- Vcc-tB - 

VQQ.-12V 












1000 

800 
1 

< 800 

1 400 

200 
















































"" 




^ 












































^ 


















--^ 






























"^ 


"----. 


K V 


















^ 
































10 20 30 40 50 60 70 
TEMPERATURE I'd 


10 20 30 40 EO 00 70 
AMBIENT TEMPERATURE (°CI 



SCHEMATIC DIAGRAM 
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signDtics 



HIGH SPEED 64X7X5 CHARACTER GENERATOR 



SILICON GATE MOS 2500 SERIES 



2513 



DESCRIPTION 

The Signetics 2513 is a high speed 2560-bit Static ROM 
available in 64x7x5, and 64x8x5 versions. The product 
uses +5V, -5V and -12V power supplies, 5V TTL level in- 
put signals and Tri-State-Outputs for directs, low cost inter- 
facing with TTL, DTL and 2500 Series MOS. 

FEATURES 

• 450 ns TYPICAL ACCESS TIME 

• STATIC OPERATION 

• TTL/DTL COMPATIBLE INPUTS 

• +5, -5, -12V POWER SUPPLIES 

• TRI-STATE OUTPUT CONTROLLED BY CHIP 
ENABLE FOR POWERFUL BUSSING CAPABILITY 

• 2513/CM2140 ASCII FONT STANDARD (7 X 5) 

• 24-PIN IDIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 



APPLICATIONS 

RASTER SCAN CRT DISPLAYS (ROW OUTPUT) 
PRINTER CHARACTER GENERATOR 
PANEL DISPLAYS AND BILLBOARDS 
MICRO-PROGRAMMING 
CODE CONVERSION 

PROCESS TECHNOLOGY 

The use of Signetics' unique Silicon Gate Low Threshold 
Process allows the design and production of higher func- 
tional density and operating speed than other techniques. 

SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process the silicon material over the gate oxide passi- 
vates the MOS transistors. In addition, Signetics proprietary 
surface passivation and silicone packaging techniques result 
in an MOS circuit with inherent high reliability, superior 
moisture resistance, and ionic contamination barriers. For 
further information reference Signetics - "Silicone Package 
Qualification Report". 

BIPOLAR COMPATIBILITY 

All inputs of the 2513 can be driven directly by stand- 
ard bipolar integrated circuits (TTL, DTL, etc). The data 
output buffers are capable of sinking a minimum of 1.6 mA, 
sufficient to drive one standard TTL load. 



PIN CONFIGURATION (Top View) 




N/l PACKAGE 






\^ 








'C 






3" 




'C 






3" 




C 






:]» 




'C 






D" 




»c 






D» 




•c 


2513 




D" 




'C 






D" 




■c 






D" 




•c 






D» 




"C 






3" 




"C 






3» 




"C 






3" 


1. 


Vgg 


24. 


Vcc 


2. 


NC 


23. 


NC 


3. 


NC 


22. 


Address 9 


4. 


Out 1 21. 


Address 8 


5. 


Out 2 20. 


Address 7 


6. 


Out 3 19. 


Address 6 


7. 


Out 4 18. 


Address 5 


8. 


Out 5 17. 


Address 4 


9. 


NC 


16. 


Address 3 


10. 


Ground 15. 


Address 2 


11. 


Chip 


Enable 14. 


Address 1 


12. 


Vdc 


13. 


NC 



PART IDENTIFICATION TABLE 



PART 


ORGANIZATION 


PROGRAMMING 


2513N/I 
CM2140 


64X8X5 


ASCII Font 


2513N/I 
CMXXXX 


64X7X5 
64X8X5 


Custom * 



*Aik for "Signetics 2513/2514 Road Only Memory Software Paclcage" 
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SILICON GATE MOS ■ 2513 



CHARACTER FORMAT 



ROW 
ADDRESS 



A3 


A2 


Al 




06 


04 


03 


02 


01 




































'/ 


1 


:: 







1 




1 











ji 




1 




1 
























1 


1 


:\ 
























1 




1 




:^: 











1 




1 







'/ 


1 


z 








CHARACTEP 
ADDRESS 






*4 


*B 


*6 


*7 


*8 


*9 


1 ASCII 

(character 


1 


1 








1 






MAXIMUM GUARANTEED RATINGS^I) 

Operating Ambient Temperature 0°C to 70°C 

Storage Temperature -65°C to +150°C 

Pacl<age Power Dissipation(2) ©T^ 70°C 730mW 

lnput(3) and Supply Voltages 

with respect to \/qq +0.3 to -20V 



1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those Indicated In the operational sections 
of this specification Is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150 C maximum junction temperature and 
a thermal resistance of 1 10°C/W junction to ambient. 

3. All Inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reservesi the right to make design and process 
changes and improvements. 

7. Typical values are at +25 C and nominal supply voltages. 

8. Vqq tolerance Is ±5%. Any variation In actual Vq^ will be 
tracked directly by Vn_. V|^ and Vq,^ which are stated for 
a S/qq of exactly 5 volts. 



DC CHARACTERISTICS 

Ta = 0°C to +70°C; Vcc = +5V (8) ; Vpo =-5V; Vqq = -12V ±5% unless otherwise noted. (Notes 4, 5, 6, 7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


conditions 


"LI 


Input Load Current 




10 


500 


nA 


V|N = -5.5V 
Ta = 25° C 


'lo 


Output Leakage Current 




10 


1000 


nA 


Vqut = -5-5V 
Ta = 25° C 
VCE = Vcc 


'dd 


Vqp Power Supply Current 




12 


15 


mA 


Outputs Open 


'gg 


Vqq Power Supply Current 




10 


15 


mA 


Outputs Open 
VCE = Vcc 


V,L 


Input Logic "0" 






1.05 


V 




Vm 


Input Logic "1" 


3.2 




5.3 


V 
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SILICON GATE MOS ■ 2513 



AC CHARACTERISTICS 

Ta = 0°C to +70°C; Vqc = 5V (8); Vqd ="5V ±5%; Vqq = -12V ±5%; unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Vol 


Output Logic "Zero" 


-5 




0.4 


V 


One TTL Load 


VOH 


Output Logic "One" 


3.0 






V 


One TTL Load 


*CA(CM2140) 


Character Access Time 




500 


600 


ns 


See AC Test Setup 


tRA 


Row Access Time (Ai - A3) 




450 


500 


ns 


See AC Test Setup 


tCE 


Chip Enable to Output 




150 




ns 




C|N 


Address Input Capacitance 






10 


PF 


f=1 MHz,V|H = 
Vcc, 25mV p - p 



BLOCK DIAGRAM 
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CEO — r 

VOQO— 



V0D( 

V002O— 

(2614 only) 
VCCO— 



0| O2 O3 O4 O5 

itffl 



OUTPUT BUFFERS 



MEMORV MATRIX 
12660 BITS) 



A, A2 A3 



CE 


OUTPUT 





DATA 


1 


OPEN 



SILICON GATE MOS ■ 2513 



AC TEST SETUP 



/_ __ B 880J 



-LlOpF 



VCC 
An 2613 Om 

VdD GND >feQ CE 



-rO^ 



run I 



-qEout 



TIMING DIAGRAM (ADDRESS TIME) 



CHARACTER ADDRESS 

(A4-A9) 



A 



ROW ADDRESS 
(A,-A3) 



OUTPUT 
(Oi-Os) 



/ 



Vo^v / 



KKCA-'*^*! 



[ >-«RA-*H»-| 



ov 
+6I0V 



t_ = Character Access Time 
CA 

^RA 



CA 
t_, .= Row Access Time 



I 
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CHARACTERISTIC CURVES 



Vqd power supply current 
versus voltage 



I 

Vgg - -12V 








^ 


Vcc-*B 


V 




,.--1 








^^ 


-^ 
























































-<1 













Vqg POWER SUPPLY CURRENT 
VERSUS VOLTAGE 









' — 






































^ 








^^- 


.-^ 








-^ 










vdd 

Vcc 


-■6V 










Ta. 


2S<>C 











Vcc-Vqg (v) 

TYPICAL ACCESS TIME 
VERSUS TEMPERATURE 



VoD 

Vcc 

Vqo 


1 ' 

-BV 
■*BV 
-.12V 
























— 







— 


-^ 


- ■ 


















T 















TEMPERATURe CO 



Vqp power supply current 

VERSUS temperature 



1 

Vdd ■ -6v 

Vcc-*5V 
Vqq - -12V 












■Xs. 














"^ 




— 


— ■ 






































TEMPERATURE ("CI 



Vqq power supply current 

VERSUS temperature 



1 

vdo-*v 
Vqq . -12V 
vcc-+»v 










































"^ 


"^ 


— 





— 


__ 

















TEMPERATURE CCI 



MAXIMUM PACKAGE 
power iDISSIPATION 



2000 
1800 

1600 
1400 
1200 
1000 
800 
600 
400 
200 













































^^ 


,.,.^ 


















~-^ 
















^^ 


--^ 
















"^ 













































TEMPEHATUREI°CI 
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APPLICATIONS INFORMATION 



CONTROL 

LOGIC 

(TTL) 1-1 



CRT DISPLAY MEMORY AND CHARACTER GENERATOR 



ROW ADDRESS 

COUNTER 

(82M) 



1 



r* ' 512 BIT — I 

U TTTTTT [ 



0-6V ; 
1 



B12 BIT — ' 



X 



CONTROL 
LOQIC 
•I (TTL) 



Jr 



2518/ 
2519 



RECIRCULATE 
AND LOAD 
CONTROL 



TZ 



NOTE: •512 or 1024 Bit Shift Registers (2503, 2504, 2505, 2512) 
••or Hex 64 BIT Two 2518's 

Hex 72 BIT 2518 + 2519's 



+6V 



TO CRT "Z" AXIS 



IT 



-12V -6V CLOCK 



s=0 
s=0 



s=o 



DTL/TTL INTERFACING 



•2514 only 



VCC 



A9 



Vqd QND Vqq 



-5V6 -12V 6 




8890 

T 
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ASCII CHARACTER FONT 
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CIRCUIT SCHEMATIC 
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sjgnDtiEs 



HIGH SPEED 64X6X8 STATIC 
CHARACTER GEHERATOR 



SILICON GATE MOS 2500 SERIES 



2516 



DESCRIPTION 

The Signetics 2516 is a high speed 3072-bit Static ROM 
available in a 64 x 6 x 8 organization. The product uses +5V, 
-5V and -12V power supplies, 5V TTL level input signals 
and Tri-State-Outputs for direct, low cost interfacing with 
TTL, DTL and 2500 Series MOS. 



FEATURES 

• COLUMN OUTPUT 

• 450 ns TYPICAL ACCESS TIME 

• STATIC OPERATION 

• TTL/DTL COMPATIBLE INPUTS 

• +5, -5, -12V POWER SUPPLIES 

• TRI-STATE OUTPUT CONTROLLED BY CHIP 
ENABLE FOR POWERFUL BUSSING CAPABILITY 

• 2516/CM 2150 ASCII FONT STANDARD (5 x 7) 

• OPTIONAL SEPARATE OUTPUT Vpo FOR POWER 
REDUCTION 

• OPTIONAL CHIP ENABLE "2" FOR 4 BIT WORD 
ORGANIZATION 

• 24-PIN DIP PACKAGE 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 



APPLICATIONS 

VERTICAL SCAN CRT DISPLAYS (COLUMN OUTPUT) 
PRINTER CHARACTER GENERATOR 
PANEL DISPLAYS AND BILLBOARDS 
MICRO-PROGRAMMING 
CODE CONVERSION 



PROCESS TECHNOLOGY 

The use of Signetics' unique Silicon Gate Low Threshold 
Process allows the design and production of higher func- 
tional density and operating speed than other techniques. 



BIPOLAR COMPATIBILITY 

All inputs of the 2516 can be driven directly by standard 
bipolar integrated circuits (TTL, DTL, etc.). The data out- 
put buffers are capable of sinking a minimum of 1.6mA, 
sufficient to drive one standard TTL load. 



SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process the silicon material over the gate oxide passi- 
vates the MOS transistors. In addition, Signetics proprietary 
surface passivation and silicone packaging techniques result 
in an MOS circuit with inherent high reliability, superior 
moisture resistance, and ionic contamination barriers. For 
further information reference Signetics - "Silicone Package 
Qualification Report." 



PIN CONFIGURATION (Top View) 



N/l PACKAGE 


'C 




3" 


^C 




323 


3C 




J'' 


*c 




H" 


=c 




3« 


«L 


2516 


D'» 


7ll 




H" 


•E 




D" 


'C 




H" 


.oC 




I] .5 


-c 




J» 


"C 




3" 


1. Chip Enable 24. V^c 


2. NC 23. Vqq 


3. Output 8 22. Address 9 


4. Output 7 21. Address 8 


5. Output 6 20. Address 7 


6. Output 5 19. Address 6 


7. Output 4 18. Address 5 


8. Outputs 17. Address 4 


9. Output 2 16. Address 3 


10. Output 1 15. Address 2 


11. Ground 14. Address 1 


12. Vqd 13. NC 
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SILICON GATE MOS ■ 2516 



PART IDENTIFICATION TABLE 



PART 


ORGANIZATION 


PROGRAMMING 


25T6N/1 
CM 2150 

2516N/I 
CMXXXX 


64 x6 x8 
64 X 6 X 8 


ASCII Font 
Custom* 



'Ask for "SIgnetlcs 2516 Road-Oniy-Memorv Software Package" 



MAXIMUM GUARANTEED RATINGS (1) 

Operating Ambient Temperature 0°C to 70°C 



Storage Temperature 

Pacl<age Power Dissipation*^' 
@ 70°C 

Input'^' and Supply Voltages 
with respect to \/qq 



-65 C to +150 C 



730 mW 



+0.3 to -20V 



CHARACTER FORMAT 



COLUMN 
ADDRESS 



A3 














1 


1 


A2 








1 


1 








Al 





1 





1 





1 




EXAMPLE "S" 
CHARACTER ADDRESS 



A4 Ag Ag A, Ae Ag 



NOTE: 

Undefined (column) addresses result In 

"1" level (high) outputs. 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of 
this specification is not implied. 

2. For operating at^levated temperatures the device must be derated 
based on a +150 C maximum junction temperature and a thermal 
resistance of 1 10°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25^0 and niominal supply voltages. 

8. Vqq tolerance is +5%. Any variation In actual Vqj, vhxW be 
tracked directly by Vii, Vj(^, and Vqj^ which are stated for a 
^CC °* exactly 5 volts. 



DC CHARACTERISTICS 

T^ = 0°C to +70°C; Vqq = +5V; Vqd = -5V ±5%; Vqq = -12V ±5%; unless otherwise noted. (Notes 4, 5, 6, 7) 



■ 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


"LI 


Input Load Current 




10 


500 


nA 


V|N = -5.5V 
Ta = 25° C 


'lo 


Output Leakage Current 




10 


1000 


nA 


VouT = -5-5V 
Ta = 25° C 


'dd 


Vqq Power Supply Current 




14 


21 


mA 


VcE = Vcc 
Outputs Open 


'gg 


Vqq Power Supply Current 




8 


12 


mA 


Outputs Open 


V|L 


Input Logic "0" 


-5 




1.05 


V 




V|H 


Input Logic "1" 


3.2 




5.3 


V 
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SILICON GATE MOS ■ 2516 



AC CHARACTERISTICS 

Ta = 0°C to +70°C; Vqc = 5V(8);Vdd = -5%; Vgg = -12V +5%; unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Vol 


Output Logic "Zero" 


-5 




0.8 


V 


One TTL Load 


VOH 


Output Logic "One" 


3.0 






V 


One TTL Load 


tCA 


Character Access Time 




500 


600 


ns 


See AC Test Setup* 


tCA 


Column Access Time (Ai - A3) 




400 


500 


ns 


See AC Test Setup* 


C|N 


Address Input Capacitance 






10 


PF 


f=1MHz, V|H = 
Vcc, 25mVp-p 



*T^"0 C to +70° C 



CIRCUIT SCHEMATIC 




H 



li 



i 



384 BIT 
MEMORY 
'(64 64X6 

liiwi) 




384 BIT 
MEMORY (8) I 



Vqg 




^^ ° I I—, CHIP ENABLE 
INV. (1) 
VCC< 
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SILICON GATE MOS ■ 2516 



BLOCK DIAGRAM 



01O2O3O4OSO6O7O8 

OOOOOQOO 



CE O 



OUTPUT BUFFERS 



MEMORY MATRIX 
(3072 BITS) 



COLUMN 
ADDRESS DECODER 



O Ag 
O Ag 
O h 
O H 

O A5 
O A4 



6 6 6 



Note: For 4-Bit organization 
Chip Enable 1 controls 
0^ — O4, Chip Enable 
2 controls Og — Og. 



CE 


OUTPUT 





DATA 


1 


OPEN 



AC TEST SETUP 



vH^ 



Vcc 

*N 2516 Om 

Vqd gnd ^tQ CE 



i riiirfi I 



E> 



-OVq 



TIMING DIAGRAM (ADDRESS TIME) 



y CHARACTER ADDRESS 
' (A4-A9) 



yr 



V. COLUMN ADDRESS 
(A1-A3) 



OUTPUT 
(Oi-Og) 



/ 



\^^ I 



\ +5.0V 



\*i^- •cA-'^*^ 






i^-CHARACTER ACCESS TIME 
.-COUUMN ACCESS TIME 
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APPLICATIONS INFORMATION 






88801 

T" 



DTL/TTL INTERFACING 

-T- 



A2 



O5 



VpD OND Vqq 



O-BV*" 6- 



o 

£> 
£> 
-O 
€> 
-O 
O- 
O 

8890' » 



-O OUT, 



-O OUT2 



-OOUT3 



-OOUT4 



-OOUT5 



-OOUTg 



-OOUT7 



-OOUTg 



CRT DISPLAY MEMORY AND CHARACTER GENERATOR 



ADDRESS 
SELECTION 



CANNED MESSAGE STORE 



TJir 



-TLTL 




ALTERNATE SCAN 
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SILICON GATE MOS ■ 2516 



CHARACTERISTIC CURVES 



Vqd POWER SUPPLY CURRENT 
VERSUS VOLTAGE 



VGQ--12V 
Tft - 2B°C 






.-^ 


^ 




--^ 































































































Vqg POWER SUPPLY CURftENT 
VERSUS VOLTAGE 



Vdo 

Vcc 


-BV 










26°C 


















































■ 




















— ^s— 













Vcc-^aQ<vi 
TYPICAL ACCESS TIME 
VERSUS TEMPERATURE 



Vdd" 
Vcc- 
Vqq 


-5V 
+6V 
-12V 






























— 




' 




















« 















20 30 40 60 60 

TEMPERATURE I'CI 



Vdd power supply current 
versus temperature 



Vdd 
Vqg 
Vcc 


■•6V 
.12V 
+5V 












\ 


^ 































































TEMPERATURE ("CI 



Vqg power SUPPLY CURRENT 
VERSUS TEMPERATURE 



Vdd 
Vqg 
Vcc 


-6V 

■-12V 

■+5V 












































->. 


_,______^ 























TEMPERATURE (°CI 



MAXIMUM PACKAGE POWER DISSIPATION 
VERSUS TEMPERATURE 



2000 

1800 

1 1800 

5 "<» 

K 

1 ^"""^ 
\ 800 

S '•CO 
200 














































^^^^ 
















"^^ 


^,^ 


































^" 













































TEMPERATURE(»CI 
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ASCII CHARACTER FONT 



2516NX/CM2150 



m m m m m 





_ f^^ 






HlllH 

I 











I 



I 
I 



jM III 



;!■;:: 



I 









III 








I 



|: 


'|!!" 


) 


Ui 



i 





1 



I 

■ 



I ll ll ■ 



NOTE: Forbidden addresses yield logic "1" outputs. 
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APPLICATIONS DATA: 

OUTPUT INTERFACING NOTES 

The tri-state outputs on this device exhibit three states: 

"1" — low impedance to +5V 
"0" — low impedance to -5V 
OFF — high impedance = 10 megohm 

The "off" state is controlled by the chip enable control inputs. 



the ROM, e.g., the 2516/CM2150 ASCII font standard 
product. Also custom coding of up to 6 x 8 character 
generators, also 256 x 8, 384 x 8, or 768 x 4 ROMs are 
available using Signetics "251 6 Read Only Memory Software 
Package." 

For applications requiring a 708 x 4 organization, CHIP 
ENABLE and CHIP ENABLE 2 are used to control outputs 
1-4 and 5-8 respectively. The outputs are externally hard 
wired in pairs for this organization. 



CUSTOM ROM ORGANIZATIONS 

The 2516 is a static ROM with a total 64 x 6 x 8 bit 
capacity. This allows a standard 5x7 font to be encoded in 



Custom versions of the 2516 can be supplied with a separate 
Vqq supply terminal for the output buffer. This feature 
permits operation at reduced power dissipation. 
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HEX 32-HEX 40-BIT STATIC 
SHIFT REGISTERS 



SILICON GATE MOS 2500 SERIES 



2518 

2519 



DESCRIPTION 

These Signetics 2500 Series Hex 32 and 40-bit recirculating 
static shift registers consists of enhancement mode P-channel 
silicon gate MOS devices integrated on a single monolithic 
chip. Internal recirculation logic plus TTL/DTL level clock 
signals are orovided for maximum interfacing capability. 



FEATURES 

• TYPICAL CLOCK AND DATA RATE = 3MHz 

• TTL/DTL COMPATIBLE CLOCK (SINGLE) PROVIDES 
EXTREMELY LOW CLOCK CAPACITANCE 

• RECIRCULATION PATH ON CHIP 

• TWO BIT LENGTHS AVAILABLE 

• SINGLE-ENDED (BARE DRAIN) BUFFERS 

• TTL, DTL COMPATIBLE SIGNALS 

• STANDARD PACKAGE - 16 PIN DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 

APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 

LOW COST STATIC BUFFER MEMORIES 

CRT REFRESH MEMORIES - LINE STORAGE 

LINE PRINTERS 

CARD EQUIPMENT BUFFERS 

PIN CONFIGURATION (Top View) 



BJLOCK DIAGRAM 



B/l PACKAGE 




'C 


• 


13,6. 




^c 




=!'= 1. 1N4 


16. Vcc 


3C 




Z]u 2. 1N5 

3. iNe 


15. IN3 
14. IN2 


«c 




U" 4. Recirculate 


13. IN1 


= c 




— ' 6. Clock 


12. OUT1 
11. OUT2 


"C 




■^u 7. OUTg 


10. OUT3 


'C 




8. OUT5 


9. OUT4 


«c 




Il« 














4 



L. 






O RECIRCULATE 



TRUTH TABLE 






RECIRCULATE 


INPUT 


FUNCTION 


1 
1 



1 


Recirculate 
Recirculate 








"0" is Written 





1 


"1" is Written 



PART IDENTIFICATION TABLE 



PART 
NUMBER 


BIT LENGTH 


PACKAGE 


2518B 


HEX 32 


16-Pin Silicone DIP 


25181 


HEX 32 


16-Pin Ceranfiic DIP 


25198 


HEX 40 


16-Pin Silicone DIP 


25191 


HEX 40 


16-Pin Ceramic DIP 
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SILICON GATE MOS ■ 2518, 2519 



MAXIMUM GUARANTEED RATINGS (1) 



Operating Temperature (2) 

Storage Temperature 

Package Power Dissipation 
at Ta = 70°C 

Data and Clock Input Voltages 
and Supply Voltages with 
Respect to V^c 



0°C to +70°C 



-65 C to +150 C 



640 mW 



+0.3V to -20V 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to tiie device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not Implied. 

2. For operating at elevated temperatures the device must be derated 
based on a 160°C maximum junction temperature and a thermal 
resistance of 125 C C/W Junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25°C and nominal supply voltages. 

8. Vqj^ tolerance is ±5% Any variation in actual Vq^ will be 
tracked directly by \/||_. V||^ and Vqj^ which are stated for a 
V(jjj of exactly 5 volts. 

9. Vq|_ is dependent on R j_ and characteristics of driven gate. 



DC CHARACTERISTICS 

T^ = 0°C to +70°C; \/qq = +5V (8); Vqg = -12V^ 5%'unless otherwise noted. (Notes: 3,4,5,6,7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


'li 


INPUT LOAD CURRENT 




10 


500 


nA 


Vin=-5-5V,TA = 25°C 


'lo 


OUTPUT LEAKAGE CURRENT 




10 


1000 


nA 


Ta = 25-C 


'lc 


CLOCK LEAKAGE CURRENT 




10 


500 


nA 


V,lc = GND,Ta=25°C 


'gg 


POWER SUPPLY CURRENT 




16 


25 


mA 


CONTINUOUS OPERATION 

Ta-25°C 

F=2MHz 


V|L 


INPUT "LOW" VOLTAGE 






1.05 


V 




V|H 


INPUT "HIGH"VOLTAGE 


3.2 




5.3 


V 




V|LC 


CLOCK INPUT "LOW" VOLTAGE 






1.05 


V 




V|HC 


CLOCK INPUT "HIGH" VOLTAGE 


3.2 




5.3 


V 





TIMING DIAGRAM 




RECIRCULATE 



tR - tp < 10 NSEC FOR ALL INPUTS 



Note: Input rise and fall times: lOnsec. Output load Is 1 TTL gate. 
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AC CHARACTERISTICS Ta = 0°C to +70°C, Vcc = +5V;(8) VgG = -12V +5%, V|LC = 0.4V to 4.0V 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


FREQUENCY 


CLOCK REP RATE 


DC 


3 


2 


MHz 


See Max Frequency Curve 


t0pw 


CLOCK PULSE WIDTH 


.300 




100 


//sec 




t^PW 


CLOCK PULSE WIDTH 


.200 




DC 


/usee 




tR'tp 


CLOCK PULSE TRANSITION 






5 


/isec 




^DS 


DATA WRITE (SET-UP) TIME 


100 






nsec 




^DH 


DATA TO CLOCK HOLD TIME 


50 






nsec 




tA 


CLOCK TO DATA OUT DELAY 




300 


350 


nsec 




tRS 


RECIRCULATE SET-UP TIME 


150 






ns 




*RH 


RECIRCULATE HOLD TIME 
CLOCK PULSE WIDTH 


50 
.200 




DC 


ns 
jUsec 




Vpw 


Cin 


INPUT CAPACITANCE 




5 


7 


pP 


@ 1MHz; Vi„ = Vcc; 
V^C " 25mV p-p 


C0 


CLOCK CAPACITANCE 




6 


7 


pf= 


@1MHz;V0=Vcc; 
V^C = 25mV p-p 


Vol 


OUTPUT "LOW" VOLTAGE 




0.4 




V 


Note 9 


Vqh 


OUTPUT "HIGH" VOLTAGE 


3.6 






V 


RL = 7.5Kfi to Vqq 



+5V 

o 



+BV 



RECIRCULATE O^ 
CLOCK 

I, O2 

,' 2518/2519 o. 



+BV 



6 

12V 



TTL INTERFACE 
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iE. 



RECIRCULATE 
CLOCK 



OUTPUT 

— o 



MOS INTERFACE 



SILICON GATE MOS ■ 2518, 2519 



APPLICATIONS DATA 



DATA 
INPUTS . 
6 BIT 
ASCII 




32 or 40 POSITION CRT DISPLAY MEMORY SYSTEM 














































-1 








r 






J-. .. \ 




8266B 




2812V' 


1 






S288A 


■*- 






' 


































1 1 1 






2612V 






2618B' 

OR 
2619B- 










8230B 


O POSITIVE 

VIDEO 

n NEGATIVE 
VIDEO 








































i 


*— 












2612V 


















ARACTEM 
NERATOn 










■ 




Q 














2B12V 


1 1 




■- 
























82668 




2B12V 














1 




















; 




LINE MEMORY 
















1 










2612V 




AC AO 




6 BLANKING INHIBIT 










■I 










L_ 




—1 




* 


MAIN MEMORY 






■"" 


1024 X 6 








—*iMr-i 




82S4A 
ROW ADDRESS 
COUNTER 


««_ ROW COUNT CLOCK 













































MULTIPLEXING LINE MEMORY REGISTERS AT 4MHz DATA RATE 



8880 lO—^- DATA OUT 




NOTE: 

The above schematic connects two 251 8B or 25196 Hex Shift 
Registers into a muitipiexing scheme in order to accompiish a 
64 or 80 character/line dispiay at 4IVlHz data rate.. 
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CHARACTERISTIC CURVES 



IqgVersus temperature 



2U 
18 

16 
14 
12 
10 
8 
6 
4 
2 



1 












Vc 


; = +5.0V 














^~~1 




2519 










^ 




2518 






■ 
























































































TEMPERATURE (°C) 



'source VERSUS Vqut 



\ 






vcc- 

Vrg 


+5.0V 
12V 




\ 




Ta- 


'S°C 






\ 










N 


\ 










\ 


\, 










\ 



1.0 2.0 3.0 4.0 S.O 

VOUT IVI 



MAXIMUM SHIFT FREQUENCY 
VERSUS Vqg 



Vgg(VI 



I GG VERSUS Vgg 



20 
18 
16 
14 
12 
1 10 

o 
o 

8 
6 
4 
2 



1 

Vfc = +s.ov 








Ta = 


25°C 




. 






25«,.,.,^ 


'^^ 








2518 ^ 


^---^ 


" 






'^ 



























































Vgg(V) 
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SILICON GATE MOS ■ 2518, 2519 



CIRCUIT SCHEMATIC 



2518, 2519 STATIC REGISTER 



CIRCUIT SCHEMATIC 
I 1 




^^LkL's^i., WKmA- 



> 




i 



L 



OUTPUT 
STAGE 
( 1 of 6 ) 
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DUAL 128-132 BIT STATIC 
SHIFT REGISTERS 



SILICON GATE MOS 2500 SERIES 



2521 

2522 



DESCRIPTION 

These Signetics 2500 Series Dual 128 and 132 bit recircu- 
lating static shift registers consist of enhancement mode 
P-channel silicon gate MOS devices integrated on a single 
monolithic chip. 

FEATURES 

• PUSH-PULL OUTPUTS 

• TTL/DTL COMPATIBLE CLOCK - PROVIDES 
EXTREMELY LOW CLOCK CAPACITANCE 

• RECIRCULATION PATH ON CHIP 

• TWO BIT LENGTHS AVAILABLE 

• HIGH FREQUENCY OPERATION - 2MHz TYPICAL 
CLOCK RATE 

• TTL, DTL COMPATIBLE SIGNALS 

• STANDARD PACKAGE - 8 LEAD SILICONE DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 

APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 
LOW COST STATIC BUFFER MEMORIES 
CRT REFRESH MEMORIES - LINE STORAGE 
LINE PRINTERS 
CASSETTE RECORDERS 

BIPOLAR COMPATIBILITY 

The clock and signal inputs of these registers can be driven 
directly by standard bipolar integrated (TTL, DTL, etc.) or 
by MOS circuits. 

BLOCK DIAGRAM 



PIN CONFIGURATION (Top View) 







V PACKAGE 




• 


3' 


"■ 1. Recirculate 8. Vcc 
H' 2. INi 7. IN2 
^t 3. OUT1 6. OUT2 
4. Vqg 5. 01 N 









TRUTH TABLE 





INPUT 


FUNCTION 


RECIRCULATE 





1 
1 



1 


1 


Recirculate 
Recirculate 
"0" is Written 
"1" is Written 



NOTE: "0" = 0V; "1"-+5V. 

PART IDENTIFICATION TABLE 



PART 
NUMBER 


BIT LENGTH 


PACKAGE 


2521V 
2522V 


Dual 128 
Dual 132 


8 Pin DIP 
8 Pin DIP 



RECIRCULATE 

o 




IN2 

o— 



N BIT REGISTER 



*IN O- 



^ i 1 02 J I 02 



CLOCK 
GENERATOR 




1 11*2" 



»Vgg 



N BIT REGISTER 
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SI I. ICON GATE MOS ■ 2521, 2522 



MAXIMUM GUARANTEED RATINGS (1) 

Operating Ambient Temperature (2) 0°C to +70°C 

Storage Temperature -65°C to +1 50°C 



Package Power Dissipation 
at Ta = 70°C 

Data and Clock Input Voltages 
and Supply Voltages with 
respect to Vqq 



535 mW 



+0.3V to -20 V 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification Is not implied. 

2. For operating at elevated temperatures the device must be derated 
based on a +156°C maximum Junction temperature and a'thermal 
resistance of 150°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserving the right to maice design and process 
changes and improvements. 

7. Typical values are at +25 C and nomin^ supply voltages. 

8. VpQ tolerance is ^^5%. Any variation in actual V^f. will be 
tracl<ed directly by Vu_, V|,^, and Vq(^ which are stated for a 
Vqq of exactly 5 volts. 



DC CHARACTERISTICS Ta = 0°C to +70°C;Vcc = 


+5Vi[8);, 


Vgg = - 


12V ±5% 


unless otherwise noted. 


SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


'LI 


INPUT LOAD CURRENT 




10 


500 


nA 


Vin=5.5VTA = 25°C 


'lc 


CLOCK LEAKAGE CURRENT 




10 


500 


nA 


V|LC = GND,T^ = 25 C 


'gg 


POWER SUPPLY CURRENT 




28 


32 


mA 


CONTINUOUS OPERATION 
F = 1,5MHz, T;^=25°C 


V.L 


INPUT "LOW" VOLTAGE 






1.05 


V 




V|H 


INPUT "HIGH" VOLTAGE 


3.2 




5.3 


V 




V|LC 


CLOCK INPUT "LOW" VOLTAGE 






1.05 


V 




V|HC 


CLOCK INPUT "HIGH" VOLTAGE 


3.2 




5j3 


V 





CONDITIONS OF TEST Input rise and fall times: 10 nsec. Output load is 1 TTL gate 

TIMING DIAGRAM 




-tjpw K-l 




tR - tp < 10 NSEC FOR ALL INPUTS 
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SILICON GATE MOS ■ 2521, 2522 



AC CHARACTERISTICS N^cc = +5V (8); Vqg = -12V +5% 


.V|C = 


D.4 to 4.0 


; tA=0° to +70°C 


SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


FREQUENCY 


CLOCK REP RATE 


DC 




1.5 


MHz 


See Maximum Frequency Curve 


t0pw 

*0PW 


CLOCK PULSE WIDTH 


.350 
.200 


.100 


100 
DC 


Msec 
;usec 




CLOCK PULSE WIDTH 


tR'tp 


CLOCK PULSE TRANSITION 






1 


usee 




tDS 


DATA WRITE (SET-UP) TIME 


75 






nsec 




tDH 


DATA TO CLOCK HOLD TIME 


50 






nsec 




^A 


CLOCK TO DATA OUT DELAY 




250 


350 


nsec 




tRS 


RECIRCULATE SET-UP TIME 


50 






ns 




*RH 


RECIRCULATE HOLD TIME 


50 






ns 




^IN 


INPUT CAPACITANCE 






5 


pF 


(a)1MHz;Vi„=Vcc; 

Vac = ?^'^v P"P 


C0 


CLOCK CAPACITANCE 






5 


PF 


@ 1MHz; V0 =Vcc; 
V^Q = 25mV p-p 


Vol 


OUTPUT "LOW" VOLTAGE 


-4.0 




0.4 


V 


1 TTL load (1^=1. 6mA) 


Vqhi 


OUTPUT "HIGH" VOLTAGE 














DRIVING 1 TTL LOAD 


3.0 


3.5 




V 


1 TTL load (1, = lOOjUA) 


VoH2 


OUTPUT "HIGH" VOLTAGE 














DRIVING MOS 


3.5 


4.0 




V 





TIMING DIAGRAM 



INPUT +5 

CLOCK «|N ^.4 



4 BIT RECIRCULATING SHIFT REGISTER 



■IT 1 I BIT 2 I BITS I BIT 4 I BIT» I BIT! I BIT 7 | »IT» I BIT 9 I BIT 10 I BIT 11 I BIT 12 I BIT 13 




NOTE 1: WRITE CYCLE 
The positive going edge of the 
recirculative control is coincident 
with the negative going edge of 
the input cioclc (^-k^j)- 

• For clarity, a four bit hypothetical example Is shown 



NOTE 2: RECIRCULATE CYCLE 
Data recirculates if the recirculate 
■control is a "0" 
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SILICON GATE MOS ■ 2521, 2522 



SCHEMATIC DIAGRAM 




APPLICATIONS DATA 



TTL/DTL/MOS IIMTERFACES 



o 



vcc 



INi OUT, 



IN2 OUT2 



RECIRCULATE 



2521 
2S22 



Vcc 






OUTi 

— o 



OUT2 

— o 
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SILICON GATE MOS ■ 2521. 2522 



APPLICATIONS INFORMATION 



MULTIPLEXING LINE MEMORY REGISTERS AT 3MHz DATA RATE 




CHARACTERISTIC CURVES 



POWER SUPPLY CURRENT 
VERSUS POWER SUPPLY VOLTAGE 



V 


1 












y 




T 


^-25"C 










y 


y 














y 


y 














^ 


y^ 
















y 


y^ 
















y 





































































































TYPICAL OPERATING FREQUENCY 
VERSUS SUPPLY VOLTAGE 

















\ 
1 


r 1 

A- 25' 


V 

c 














^ 


- 


^ 






^ 




^ 























































POWER SUPPLY CURRENT 
VERSUS TEMPERATURE 



*>- 










^cc- 


+5V 


"^ 


\^ 








Vgg 


■12V 






















'^ 


^ , 
















^\ 
















\ 



























































10 20 30 40 50 60 

TEMPERATURE ('CI 

PACKAGE MAXIMUM 
POWER DISSIPATION 



BO" 

i 

2 600 

1 

S 400 

z 

i 

\ 

s 

200 




\ 


















^ 




^ 
















^ 































10 20 30 40 50 

AMBIENT TEMPERATURE TCl 
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SILICON GATE MOS ■ 2521, 2522 



132COI.UMN LINE PRINTER 



DATA 
INPUTS ' 


LOGIC 
BIT 

PARIT 
BIT 

ASCII 
8Blt - 
CODE 






LINE MEMORY 
132 X 10 






















r 


1 




DATA 
COMPARE 






132 
HAMMER 
DRIVERS 

PRINT 
SOLENOIDS 


r^^ 


k ' 


Y ^ 


1 

1 
1 








2522V , 




^' 


1 












J 


r 










1 2B22V 1 






r_ 






~* 1 *" 




-^ 


— •► 














1 2B22V 1 








~* \ *~ 












^"^^s^^^JftN^ \ 






1 2B22V 1 




2 


z: 




— 


~^ 1 *" 






^V^JI^'VVs,,^^ 


; 




— 


1 2522V 1 








k 






































I/O CONTROL 




>v 


\ 


+5.0V 














CL( 


>CK 
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signotiES 



512 AND 1024 BIT RECIRCULATING 
DYNAMIC SHIFT REGISTERS 



SILICON GATE MOS 2500 SERIES 



2524 

2525 



DESCRIPTION 

These Signetics 2500 Series 512 and 1024 bit recirculating 
dynamic shift registers consist of enhancement mode P- 
channel iVIOS devices integrated on a single monolithic 
chip. Internal recirculation logic plus write and read con- 
trols are included on the chip. 



FEATURES 

• HIGH FREQUENCY OPERATIOIM-5 MHz Typical 
Clock Rate 

• SINGLE 512, SINGLE 1024 

• TTL, DTL COMPATIBLE 

• WRITE AND READ CONTROLS INCLUDED 

• LOW POWER DISSIPATION-150MW/bit at 1 MHz 

• LOW CLOCK CAPACITANCE-80pF for 512, 160pF 
for 1024 Bits 

• +5, -5 POWER SUPPLIES 

• STANDARD PACKAGE 8-LEAD DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS TECH- 
NOLOGY 



SILICONE PACKAGING 

Low cost silicone DIP packaging is implemented and reli- 
ability is assured by the use of Signetics unique silicon gate 
MOS process technology. Unlike the standard metal gate 
MOS process the silicon material over the gate oxide passi- 
vates the MOS transistors, and the deposited dielectric 
material over the silicon gate-oxide-substrate structure pro- 
vides an ion barrier. In addition, Signetics proprietary sur- 
face passivation and silicone packaging techniques result in 
an MOS circuit with inherent high reliability and demon- 
strating superior moisture resistance, mechanical shock and 
Ionic contamination barriers. 

PIN CONFIGURATION (Top View) 



c 




Do 

3^ 


V PACKAGE 

1. <h Input c 

2. Output 

3. Read 

4. Vdd 


ock 8. Vcc 

7, 01 Output clock 
6. Input 
5. Write 


• 

2524 
2525 





APPLICATIONS 

FAST ACCESS SWAPPING MEMORY SYSTEMS 

LOW COST SEQUENTIAL ACCESS MEMORIES 

LOW COST BUFFER MEMORIES 

CRT REFRESH MEMORIES 

DELAY LINE MEMORY REPLACEMENT 

DRUM MEMORY REPLACEMENT 



PROCESS TECHNOLOGY 

Use of low threshold si/icon gate technology allows high 
speed (5MHz typical) while reducing power dissipation and 
clock input capacitance dramatically as compared to other 
technologies. The use of low voltage circuitry minimizes 
power dissipation and facilitates interfacing with bipolar 
integrated circuits. 



BIPOLAR COMPATIBILITY 

The signal inputs of these registers can be driven directly by 
standard bipolar integrated (TTL, DTL, etc.) or by MOS 
circuits. The bare drain output stage provides driving 
capability for both MOS and bipolar integrated circuits 
(one standard TTL load). 



BLOCK DIAGRAM 




















^OUTPUT 




r^^^ 








M 


INPUT 


rl>=l 


1 — \ n — 


> 


N BITS 


- 




J-l 




R 
'= +5V. 




WRI 

NOT 

N = 5 


rE(W) 

12 or 102 


— «2 

4 '0' = OV, • 


EAD ( R I 



TRUTH TABLE 



WRITE 


READ 


FUNCTION 




1 
1 



1 


1 


Recirculate, Output is '0' 
Recirculate, Output is Data 
Write Mode, Output is '0' 
Read Mode Output is Data 



PART IDENTIFICATION TABLE 



PART NO. 


BIT LENGTH 


PACKAGE 


2524V 
2525V 


512 
1024 


Spin DIP 
Spin DIP 
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SILICON GATE MOS ■ 2524, 2525 



MAXIMUM GUARANTEED RATINGS (1) 



Operating Ambient Temperature (2) 

Storage Temperature 

Power Dissipation (2) 

Data and Clock Input Voltages 

and Supply Voltages with 

respect to ^qq 



C to +70 C 

-65°Cto+150°C 

535mW@TA>70°C 



+ 0.3V to -20V 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not implied. 



For operating at elevated temperature^ the device must be 
derated based on a +150 C maximum junction temperature and 
a thermal resistance of 150°C/W junction to ambient. 
All Inputs are protected against static charge. 
See "Minimum Operating Frequency" graph for low limits 
,on data rep. rate. 

All voltage measurements are referenced to ground. 
Manufacturer reserving the right to make design and process 
changes and improvements. 
Typical values are at +25°C and nominal supply voltages. 

Parameters are valid over operating temperature range unless 
otherwise specified. 

• ^CC tolerance is — 5%. Any variation is actual Vqc ^i" ^^ 
tracked directly by V| i_, V\h a"d Vqh which are stated 
for a Vqc of exactly 5 volts. 

Vql is a function of the input characteristics of the driven 
TTL/DTL gate Iqi and VQ|_/^|y|p and the value of the pull- 
down resistor (Rl). 



DC CHARACTERISTICS Ta = 0°Cto+70°C; Vcc = +5V(9); Vqd == 5V ±5% unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYPICAL 


MAX 


UNIT 


CONDITION 


'LI 


Input Load Current 




10 


500 


nA 


V|n=-5.5V;Ta = 25°C 


'lo 


Output Leakage Current 




10 


1000 


nA 


V01=V02 = -12V; Vdd = -5 
VouT=-5.5V;Ta = 25°C 


'lc 


Clock Leakage Current 




10 


1000 


nA 


V|LC= -12V ;Ta = 25°C 


'dd 


Power Supply Current: 2524 
2525 




15 
25 


35 
35 


mA 
mA 


Continuous Operation; 
0pW= 150nS; IMHz 
V|LC = -12V; Ta = 25°C 
Vdd = -5.5V 


V|L 


Input "Low" Voltage 


-5.0 




1.05 


V 




V|H 


Input "High" Voltage 


3.2 




5.3 


V 




V|LC 


Clock Input "Low" Voltage 


-12.0 




-10.0 


V 




V|HC 


Clock Input "High" Voltage 


4.0 




5.3 


V 





TIMING DIAGRAM 




OUTPUT +6' 

CLOCK*, _io 



INPUT 

CLOCK *2 -10 



DATA IN *^ 



DATA OUT +6V 



WRITE +BV 




NOTE: 

This is a simplified illustration of the timing of a 4 bit recirculating shift register 

showing the 3 basic modes of operation. 



NOTE 1: (WRITE cycle) 

The positive and negative going 
edge of the "Write" control is 
coincident with the negative going 
edge of the input clock ((^j)- The 
"Read" control may be either "1" 
or "0" 

NOTE 2: (RECIRCULATE cycle) 

Data recirculates if the "Write" 
control line is "0". "Read" may 
be either "1" or "0". 

NOTE 3: (READ cycle) 

The positive going edge of the 
"Read" control is coincident with 
tipe negative edge of the output 
clock (0.| ). The negative going edge 
of "Read" Is coincident with the 
negative going edge of either clock 
pulse succeeding the last desired 
data output bit. "Write" may be 
either "1" or "0" 
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SILICON GATE MOS " 2524, 2525 



CONDITIONS OF TEST 

Input rise and fall times: 10 sec Output load is 1 TTL gate 

TIMING DIAGRAM 




Vd "f-^ 




0, OUTPUT CLOCK 



+B r-»'i 



r^ 



jT -i»| '♦2p« [4 CLOCK REP BATE l-j »\ I 



IN Bit 1 



,[*-v-fH 



1 l: 



:j — V 






1 . N = 51 2 for 2524 N= 1 024 for 2525 



2. Note that the Read Input is AN D'ed with 0^ ; therefore this function is not valid until 
0^ occurs. 



AC CHARACTERISTICS Ta = +25°C 


Vcc = +5V(9); 


Vdd = 


-5V±5%;V| 


Lc = -11V 


SYMBOL 


TEST 


MilM 


TYP 


MAX 


UNIT 


CONDITIONS 


Frequency 


Clock Data Rep Rate 


.0005 

(Note 4) 


5 


3 


MHz 


W=R = Vcc 


Vpw 


Clock Pulse Width 


135 


85 




ns 




Vd 


Clock Pulse Delay 


10 






ns 




tptf 


Clock Pulse Transition 


10 




1000 


ns 




tow 


Data Write (Setup) Time 


70 






ns 




tDH 


Data to Clock Hold Time 


20 






ns 




ta+ 


Clock to Data Out Delay 






100 


ns 




tw- 


Clock to "Read" or 
"Write" Timing 









ns 




tR-; 


Clock to "Read" or 
"Write" Timing 









ns 




Cin 


Input Capacitance 






5 


pF 


1MHz; V|=Vcc;VAC=25m Vp p 


^out 


Output Capacitance 






5 


PF 


1MHz;Vo=Vcc;VAC=25mVp.p 


c^ 


Clock Capacitance 

2524 

2525 






80 
160 


pF 
pF 


1MHz; V=Vcc; VAC=25m Vpp 


Vol 


Output "Low" Voltage 




-1.0 




V 


Rl=3.0K; 1 TTL Load (Il = 
1.6mA) Note 10 


VOHI 


Output "High" Voltage 
Driving 1 TTL Load 


2.4 


3.5 




V 


R|_=3.0K;1 TTL Load (I|_=100mA) 


V0H2 


Output "High" Voltage 
Driving MOS 


3.6 


4.0 




V 


R|_ = 5.6K;Cl=10pF 



7-110 



SILICON GATE MOS ■ 2524, 2525 



CHARACTERISTIC CURVES 



POWER DISSIPATION/BIT 
VERSUS SUPPLY VOLTAGE 

























































2624^ 


^ 


. 




^^ 






''^26 








^ 




















- 


'< -t 


■f 


^ 


-71 -8 



SUrPLV VOLTAGE ( V|>|>) (VOLTS) 

MAXIMUM CLOCK RATE 
VERSUS CLOCK AMPLITUDE 































^^ 








^^ 








^^ 








^y^ 
















































11 1 


t 1 


i « 


• 1 


t It 



CLOCK AMTLITUDC (V4I (VOLTS) 

MAXIMUM PACKAGE POWER 
DISSIPATION VERSUS TEMPERATURE 



900 
800 
700 


""^ 


">^^ 














*v. 


\^ 
















^ 


N^ 














^ 


^ 




500 
400 
300 














^^ 












































100 

































TEMPERATURE I CI 



POWER DISSIPATION/BIT 
VERSUS CLOCK RATE 











- - 








^ 






// 


r 


- 




t 


</ 




2624/ 

7/ 


/■SOS 






y 


y 








/ 


/ 




// 




— - 







' 





.001 .01 



CLOCK RATE (MHi) 



POWER DISSIPATION/BIT 
VERSUS TEMPERATURE 























400 
















1 


^ 
















300 


^ 


v^4 


























i 


200 


\ 


.^25 






■ 






i 















_ 






1 


100 

































TEMPERATURE ("O 



MINIMUM OPERATING CLOCK 
FREQUENCY VERSUS TEMPERATURE 



10.000 








^ 


^ 


^ 


■^ 


100 
10 


^ 




^ 








^ 








.^ 


^ 


^ 








-^ 


y 








0.1 


'^ 















Conditions for typical curves: Vqc = +5V, Vpp = -5V, clock duty cycle = 35%, fcLK = 3MHz, Vvp-p 
<|>PW1 = 4>P\N2 = SOris, Ta = +25"'c unless otherwise rioted. 



TElWreRATURE CC) 
= 16V, 
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SILICON GATE MOS ■ 2524, 2525 



APPLICATIONS DATA 




TTL/DTL/MOS INTERFACES 



2524 
2525 



2524 
2525 



t OUT 

(USED AS AN 
N BIT SHIFT 
REGISTER) 



o 



CIRCUIT SCHEMATIC 



NOTE 

N = 51 2 for 2524 

N = 1024 for 2525 
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SigilDtiES 



HIGH SPEED 64 X 9 X 9 
STATIC CHARACTER GENERATOR 



ADVANCE SPECIFICATION 

DESCRIPTION 

The 2526 is a high speed 5,184-bit Static Read-Only 
IVIemory available in a 64x9x9 organization. This device has 
TTL compatible inputs and outputs and requires +5V and 
—12V power supplies. A READ input controls the entry of 
data from the ROM into output latches. Three-state outputs 
allow OR tying for implementing larger memories. OUTPUT 
ENABLE controls the nine output devices without affecting 
address circuitry. 



FEATURES 

• 64x9x9 ORGANIZATION 

• 625ns TYPICAL ACCESS TIME 

• STATIC OPERATION 

• OUTPUT LATCHES 

• TTL/DTL COMPATIBLE INPUTS 

• TTL/DTL COMPATIBLE THREE-STATE OUTPUTS 

• Vcc = +5V,Vgg = -12V 

• 24-PIN SILICONE DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 



APPLICATIONS 

VERTICAL OR RASTER SCAN DISPLAYS (7x9 MATRIX) 
PRINTER CHARACTER GENERATOR 
PANEL DISPLAYS AND BILLBOARDS 
MICRO-PROGRAMMING 
CODE CONVERSION 



BIPOLAR COMPATIBILITY 

All inputs of the 2526 can be driven directly by standard 
bipolar integrated circuits (TTL, DTL, etc.). The data out- 
put buffers are capable of sinking a minimum of 1.6mA 
sufficient to drive one standard TTL load. 



STANDARD TRUTH TABLES 

The 2526N/CI\/I3940 is a 7x9 matrix, ASCII character set 
(raster scan)*utilizing the two unused left-most columns for 
BCDlC-ASCII and BAUDOT-ASCII code converters. Use 
this device for evaluation or for suitable application. Other 
standards will be announced as they become available. 

*for vertical scan specify CIVI3400 

CUSTOM TRUTH TABLES 

Seepage 7-197. 



SILICON GATE MOS 2500 SERIES 

PIN CONFIGURATION (Top View) 



2526 



N PACKAGE 





^E 


KJ 


p- 




'C 




3- 


1 . Output 6 


C 




J. 


2. Output 7 

3. Output 8 


C 




D^' 


4. Output 9 

5. Vdd (GND) 

6. Address 4 




2526 




7. Address 3 

8. Address 2 


c 




D" 


9. Address 1 








10. Output Enable 

11. Address 5 




12. Vqg 


-C 




D- 




"C 




D" 




"C 




H" 



24. Vcc 
23. Output 5 
22. Output 4 
21. Output 3 
20. Output 2 
19. Output 1 
18. Read 
17. Address 10 
16. Address 9 
15. Address 8 
14. Address 7 
13. Address 6 



BLOCK DIAGRAM 



OUTPUT ENABLE I 



COLUMN 
DECODER 
(1 OF 91 



ROW 
DECODER 
(10F64I 




I O Vcc I 






PART IDENTIFICATION 



PART 


OP. TEMP. RANGE 


PACKAGE 


2526N 


0-70°C 


24-Pin Silicone DIP 


25261 


0-70°C 


24-Pin Ceramic DIP 



NOTE: "0" = OV, "1" = +5V 
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SILICON GATE MOS ■ 2526 



MAXIMUM GUARANTEED RATINGS (1) 



Operating Ambient Temperature 
Storage Temperature 



0Cto70C 
-65°Cto+150°C 



Package Power Dissipation^ @ 70°C 730mW 

Input3 and Supply Voltages +0.3 to -20V 

with respect to Vcc 



DC CHARACTERISTICS 

Ta=0° to +70°C, Vcc= +5V; Vgg= -12V ±5%; unless otherwise noted. (See notes 4,5,6,7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


ILI 


Input Load Current 




10 


500 


nA 


V|N = -5.5V 
Ta = 25° C 


ILO 


Output Leakage Current 




10 


1000 


nA 


VoUT = OV 
Ta = 25° C 

VCE = Vcc 


'cc 


Vcc Power Supply Current 




30 


45 


mA 


(8) 


IGG 


VgG Power Supply Current 




30 


45 


mA 


(8) 


V|L 


Input Logic "0" 


-5 




1.05 


V 




V|H 


Input Logic "1" 


3.2 




5.3 


V 





AC CHARACTERISTICS 

TA=iO°C to +70°C; Vqg=~12V ±5% unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


VOH 


Output Logic "zero" 






0.8 


V 


One TTL Load 


VOH 


Output Logic "one" 


3.0 






V 


One TTL Load 


tRpwH 


Read Pulse Width 


250 


200 




ns 




tRpwIO 


Read Pulse Width 


500 


400 




ns 




^AD 


Address Delay Time (12) 






50 


ns 




tAG 


Address- Read Pulse Gap (12) 






50 


ns 




tAI 


Address to Output Delay 




625 


700 


ns 


(9) 


tA2 


End of Read Pulse to Output Delay 




200 


250 




(9) 


CjN 


Address Input Capacitance 






10 


pF 


- 


f=1MHz, 


tOE 


Output Enable to Output Delay 




100 


250 


ns 




Vac ^ 25mV p-p 
V|N = Vcc 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other 
conditions above those Indicated In the operational sections of 
this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150 C maximum Junction temperature and 
a thermal resistance of 1 10°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and Improvements. 
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7. Typical values are at +25 C and nominal supply voltages. 

8. Outputs Open, tpp^y = 250ns, t^py^ = 500ns. 

9. t^ = 0° C to +70° C 

10. During tf^pyf^.^ data Is clocked into the output latches and the 
address decoders are precharged in preparation for the next 
cycle. 

During t^pyy^^ addresses are decoded and sent to the memory 
matrix; and the stored memory data is moved to the data inputs 
of the output RS latches. This data is clocked into the output 
latches at the end (rising edge) of the READ pulse. After t. O' 
data appears at the output terminals. 



11 



12. Addresses must be stable within 50ns after the READ line falls 



and must remain stable until at least 50ns before the READ 
line goes high. 



SILICON GATE MOS ■ 2526 



TIMING DIAGRAM 



-'F?PW - 



ADDRESSES 

MAY 

CHANGE 



ADDRESSES 
MUST BE 
STABLE 



ADDRESSES 

MAY 

CHANGE 



Note: All times measured from 50% points, for all input waveforms tr = tf<10nsec. 
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SILICON GATE MOS ■ 2526 



CHARACTER FONTS 



CM 3400 
ASC I I SET, VERTICAL SCAN 7X9 WITH CODE CONVERSION<1) 
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NOTES 

1 . BCDIC to ASC I I in leftmost column, Baudot to ASC I I In next column to right. 

2. Undefined addresses result In all outputs going low (TTL "0"). 

3. Blank squares in character font are high (TTL "1"). 
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CHARACTER FONTS (Cont'd) 



CM 3940 
ASC I I SET, RASTER SCAN 7X9 WITH CODE CONVERSIOnC) 



klAjAaiAil 
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■ ■ 


1 


yi 






i^:;: 




^1 




i 
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ADDRESS "21" DECIMAL ADDRESS "22" DECIMAL ADDRESS 
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MAL ADDRESS •■60'^ DECIMAL ADDRESS ■■SV DECir 




NOTES 

1. BCDIC to ASC I I in leftmost column, Baudot to ASC I I in next column to right. 

2. Undefined addresses result in all outputs going low (TTL "0"). 

3. Blank squares in character font are high (TTL "1"). 
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SignDtiES 



DUAL 256-250-240 BIT 
STATIC SHIFT REGISTERS 



PRELIMINARY SPECIFICATION 

SILICON GATE 2500 SERIES 



2527 
2528 
2529 



DESCRIPTION 

The Signetics 2500 Series Dual 256, 250 and 240 bit recir- 
culating static shift registers consist of enhancement mode 
P-channel silicon gate MOS devices integrated on a single 
monolithic chip. 

FEATURES 

• PUSH-PULL OUTPUTS 

• TTL/DTL COMPATIBLE CLOCK - PROVIDES EX- 
TREMELY LOW CLOCK CAPACITANCE 

• RECIRCULATION PATH ON CHIP 

• THREE BIT LENGTHS AVAILABLE 

• HIGH FREQUENCY OPERATION - 3 MHz TYPICAL 
CLOCK & DATA RATE 

• TTL, DTL COMPATIBLE INPUTS AND OUTPUTS 

• STANDARD PACKAGE - 8 LEAD SILICONE DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 

APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 
LOW COST STATIC BUFFER MEMORIES 
CRT REFRESH MEMORIES - LINE STORAGE 
DELAY LINES 
CASSETTE RECORDERS 

BLOCK DIAGRAM 




NBfT REGISTER 



1> 



^*1 4*2 T* 



CLOCK GENERATOR 




\ r.fi \ 102 1 '*3 



N BIT REGISTER 



l: 



% 

j_^l_i 0UT2 



6+Vcc 



BIPOLAR COMPATIBILITY 

The clock and signal inputs of these registers can be driven 
directly by standard bipolar integrated (TTL, DTL, etc.) or 
by MOS circuits. The outputs drive directly into TTL/PTL 
without requiring external resistors. 

PIN CONFIGURATION (Top View) 







V PACKAGE 




• 


30 


—. 1. Recirculate 8. Vqc 
-1 ' 2. INi 7. IN2 
^6 3. OUT-) 6. OUT2 
_, 4. Vqg 5- *IN 









TRUTH TABLE 





INPUT 


FUNCTION 


RECIRCULATE 




1 
1 



1 

1 


Recirculate 
Recirculate 
"0" is Written 
"1" is Written 



NOTE: "0" = 0V;"1" = +5V 

PART IDENTIFICATION TABLE 



PART 
NUMBER 


BIT LENGTH 


PACKAGE 


2527V 
2528V 
2529V 


Dual 256 
Dual 250 
Dual 240 


8 Pin DIP 
8 Pin DIP 
8 Pin DIP 



MAXIMUM GUARANTEED RATINGS (1) 

Operating Ambient Temperature (2) 0°C to -i-70°C 

Storage Temperature 



Package Power Dissipation 
at Tys^ = 70°C 

Data and Clock Input Voltages 
and Supply Voltages with 
respect to ^qq 



-65 C to 4-150 C 



535 mW 



-I-0.3V to -20V 
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SILICON GATE MOS ■ 2527, 2528, 2529 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated 
based on a +1 50° C maximum junction temperature and a thermal 
resistance of 150° C/W junction to ambient. 

3. All inputs are protected against static charge. 



4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25°C and nominal supply voltages. 

8. Vcc tolerance is ±5%. Any variation In actual V^c will be 
tracked directly by V||_, \/\y\, and Vqh which are stated for a 
Vqc °^ exactly 5 volts. 



DC CHARACTERISTICS T^ = 0°C to +70°C; Vqc = +5V(8); Vqg = -12V ±5% unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


'LI 


Input Load Current 




10 


500 


nA 


V|n = 5.5V,Ta = 25°C 


'lc 


Clock Leakage Current 




10 


500 


nA 


V|LC = 0V,Ta = 25°C 


'gg 


Power Supply Current 




28 


35 


mA 


Continuous Operation 
F = 2.5MHz,Ta = 25°C 
Outputs Open 


VlL. 


Input "Low" Voltage 






1.05 


V 




V|H 


Input "High" Voltage 


3.2 




5.3 


V 




V|LC 


Clock Input "Low" Voltage 






1.05 


V 




V|HC 


Clock Input "High" Voltage 


3.2 




5.3 


V 





(8).^ 



AC CHARACTERISTICS T^ =0 to +70 C, V^.^, = +5V^°'; Vqq = -12V +5%, V,q = 0,4 to 4.0V 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


FREQUENCY 


Clock Rep Rate 


DC 


2.5 


1.5 


MHz 


See Maximum Frequency Curve 


Vpw 

t^PW 


Clock Pulse Width 


0.2 
0.2 


0.1 


100 
DC 


MS 

MS 




Clock Pulse Width 




tRtp 


Clock Pulse Transition 






1 


jUS 




tos 


Data Set-up Time 


50 






ns 




tQH 


Data Hold Time 


50 






ns 




tA 

tRS 

^RH 


Clock to Data Out Delay 


50 
50 


330 


450 


ns 
ns 
ns 


l0L= 1.6mA 


Recirculate Set-up Time 




Recirculate Hold Time 




C|N 


Input Capacitance 






5 


PF 


@ 1 MHz;V,N=Vcc; 
V/^C " 25mV p-p 


c^ 


Clock Capacitance 






5 


pF 


@ 1 MHz; V^ = Vcc; 
V^c = 25mV p-p 


Vol 


Output "Low" Voltage 






0.4 


V 


1 TTL load (l|_ = 1.6mA) 


VOHI 


Output "High" Voltage 
Driving 1 TTL Load 


3.0 


3.5 




V 


1 TTL load (l| = 100m A) 


V0H2 


Output "High" Voltage 
Driving MOS 


3.5 


4.0 




V 





CONDITIONS OF TEST Input rise and fall times: 10 nsec. Output load is 1 TTL gate. 



7-119 



SILICON GATE MOS ■ 2527, 2528, 2529 



TIMING DIAGRAM 



^= \| L ajoo* 90%. 

i>iN Tc™" 7r^°* rk^"* 

ov N r\ I icl22 ia%=J 

tDS 1 < » I* fc| ^'DH ' f^ 

+5 U ^ 4. -^ \. 

DATA IN 50%H|r- | ■^^fl' 

/lV4-/lV 

I- «A *\ 

.5 \ .J^- 

I V"^ 3.0V 

DATA OUT I X 

<fiS — 1< -I* fc| — ■ <RH 

' / V 1/ 

RECIRCULATE SO%H^ -^50% 

A A 

tR - tp < 10 NSEC FOR ALL INPUTS 



APPLICATIONS INFORMATION 



TTL/DTL/MOS INTERFACES 



O 



O 



§==o 



8880 
OGNC 



IN2 OUT 2 



RECIRCULATE 

2627 
2S28 
2629 



VQG 



6-12 



Note: When using 7400 series data, recirculate and clock drivers, 
connect 10k resistor fronn driver output to Vqc- This insures an 
adequate "\" level Input for the MOS register. See page 13 -of MOS Handbook. 
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SILICON GATE MOS ■ 2527, 2528, 2529 



SCHEMATIC DIAGRAM 



INPUT (1 OF 2) 



VqqO- 



*IN O- 



^CT 



irai 



BASIC CE LL OUTPUT STAGE (1 OF 2) 



F^ 



I 






-^ni-ii 



L . 



-^J^ 



i 






CLOCK GENERATOR (1 PER CHIP) 



"^ 



VM 



S 



^^ 




iH 



^h 



: 1 : I 



CLOCKING WAVEFORMS 



1*3 IS USED FOR STATIC OPERATION) 




■ lOOfis MIN. ^ 
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SILICON GATE MOS ■ 2527, 2528, 2529 



CHARACTERISTIC CURVES 



POWER DISSIPATION VS SUPPLY VOLTAGE 



SUPPLY CURRENT VS SUPPLY VOLTAGE 

























































4 


0°C 
25°C 


















Y 


'// 


70°C 














A 


^ 


/' 


/ 
















^ 
















,/', 


^ 


















^.^: 


^"^ 

^ 


y^ 


TYP 
OPER 
. RAr 


CAL 
MING 
JGE . 


*- 




f - 3 


MHz 






^ 








Vcc 

*IN 


» +BV 

- 180ns 

- 150ns — 
D - TTL Gate 

1 


(Note a 


ea„vr., 


.c,d po 


<er 31 lo 


V8f Vqg 


level.) 




LOA 









































0°C 
















^,25=C 
.■^'^>70-C 














^ 


t-' 












.'< 


^ 


^ 












^ 


-^ 


1^ 


y 












<K 


y 
















X" 


y 










f - 


3 MHz 


















Vcc = i-sv 

*IN - 180ns 
















LOAD - TTL Gate 

1 1 



TYPICAL DATA RATE VS SUPPLY VOLTAGE 









































































































^— ■ 




-^ 
















Ta - 25°( 
Vcc - +B 
V|c - + 


4 to 4.0V 



9.0 10.0 11.0 12.0 13.0 

Vgg (*^) 
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APPLICATIONS INFORMATION (Cont'd) 



12 LINE, 32 OR 40 CHARACTER PER LINE CRT DISPLAY MEMORY SYSTEM 



JV 



2S18B 

OR 
251 9B 



J 

MAIN MEMORY 512 X 6 



2516NX 
CHARACTER 
GENERATOR 



. DOT RATE CLOCK 



I POSITIVE VIDEO 



) NEGATIVE VIDEO 



> BLANKING INHIBIT 



V/V — I 

VA — I 

.1 — VA — I 



1^— VA *— -O+BV 



8284A 

ROW ADDRESS 

COUNTER 



ROW COUNT CLOCK 



(1 ) Duals connected in series. 

(2) These registers Include internal recirculate. Two 8266B multiplexers are used for system recirculate. 



■ 
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SigilDtiGS 



HIGH SPEED 512x8 STATIC READ-ONLY MEMORY 



ADVANCE SPECIFICATION 



SILICON GATE MOS 2500 SERIES 



2530 



DESCRIPTION 

The 2530 is a high speed 4,096-bit Static Read-Only 
Memory available in a 512x8 organization. This device has 
TTL compatible inputs and outputs and requires +5V and 
—12V power supplies. A READ input controls the entry of 
data from the ROM into output latches. Three-state out- 
puts allow OR tying for implementing larger memories. Two 
OUTPUT ENABLES control the eight output devices with- 
out affecting address circuitry. 



FEATURES 

• 512x8 ORGANIZATION 

• 625ns TYPICAL ACCESS TIME 

• STATIC OPERATION 

• ADDRESS LATCHES 

• TTL/DTL COMPATIBLE INPUTS 

• TTL/DTL COMPATIBLE THREE STATE OUTPUTS 

• Vcc = +5V, Vgg = -12V 

• 24-PIN SILICONE DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 



APPLICATIONS 

MICRO-PROGRAMMING 

CODE-CONVERSION 



BIPOLAR COMPATIBILITY 

All inputs of the 2530 can be driven directly by standard 
bipolar integrated circuits, (TTL, DTL, etc.). The data out- 
put buffers are capable of sinking a minimum of 1.6mA 
sufficient to drive one standard TTL load. 



STANDARD TRUTH TABLES 

The 2530NX/CM3530 is an ASCII-EBCDIC and EBCDIC- 
ASCII code converter. Use this device for evaluation or for 
applications requiring this conversion. Other standards will 
be announced as they become available. 



PIN CONFIGURATION (Top View) 



PART IDENTIFICATION 



PART 


OP. TEMP. RANGE 


PACKAGE 


2530N 


0-70°C 


24-Pin Silicone DIP 


25301 


0-70°C 


24-Pin Ceramic DIP 





N/l PACKAGE 


'\Z 




D- 




c 




3- 




^c 




D" 




c 




3" 




"C 




:].o 




«E 


2530 


n- 




'C 




n- 




"C 




H" 




"C 




-J- 




-C 




3- 




"C 




3- 


1. 


uC 




3" 


Output 6 


24. 


Vcc 


2. 


Output 7 23. Output 5 


3. 


Output 8 22. Output 4 


4. 


Vdq (Gnd) 21. Outputs 


5. 


Address 1 20. Output 2 


6. 


Address 2 19. Output 1 


7. 


Address 3 18. Read 


8. 


Output Enable 1 17. NC 


9. 


Output Enable 2 16. Address 9 


10. 


Address 4 15. Address 8 


11. 


Address 5 14. Address 7 


12. 


Vqq 13. Address 6 



BLOCK DIAGRAM 



- OUTPUT ENABLE 2 



ROW 
DECODER 
1 OF 64 



COLUMN 

DECODER 

1 OF 8 




CUSTOM TRUTH TABLES 



Seepage 7-196. 
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SILICON GATE MOS ■ 2530 



MAXIMUM GUARANTEED RATINGS (1] 



Operating Ambient Temperature 
Storage Temperature 



Cto70 C 
-65°Cto+150°C 



Package Power Dissipation2 @ 70° C 730mW 

Input3 and Supply Voltages +0.3 to -20\J 

with respect to Vcc 



DC CHARACTERISTICS 

Ta=0° to +70°C, Vcc= +5V; Vqq= -12V ±5%; unless otherwise noted. (See notes 4,5,6,7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


ILI 


Input Load Current 




10 


500 


nA 


V|N = -5.5V 
Ta = 25°C 


ILO 


Output Leakage Current 




10 


1000 


nA 


VoUT = OV 
Ta = 25° C 

VcE = Vcc 


Ice 


Vcc Power Supply Current 




30 


45 


mA 


(8) 


<GG 


Vgg Power Supply Current 




30 


45 


mA 


(8) 


VlL 


Input Logic "0" 


-5 




1.05 


V 




V|H 


Input Logic "1" 


3.2 




5.3 


V 





AC CHARACTERISTICS 

Ta = 0°C to 70°C; Vcc = 5V ± 5%, VqG = ■12V ± 5% unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


VOH 


Output Logic "zero" 






0.8 


V 


One TTL Load 


VOH 


Output Logic "one" 


3.0 






V 


One TTL Load 


tRPW^^ 


Read Pulse Width 


250 


200 




hs 




tRPwIO 


Read Pulse Width 


500 


400 




ns 




^AD 


Address Delay Time (12) 






50 


ns 




tAG 


Address-Read Pulse Gap (12) 






50 


ns 




tAI 


Address to Output Delay 




625 


700 


ns 


(9) 


^A2 


End of Read Pulse to Output Delay 




200 


250 




(9) 


Cm 


Address Input Capacitance 






10 


PF 


- 


f = 1MHz, 


tOE 


Output Enable to Output Delay 




100 


250 


ns 




Vac = 25mV p-p 
V|N = Vcc 



1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of 
this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150 C maximum junction temperature and 
a thermal resistance of 1 1 C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. IVIanufacturer reserves the right to make design and process 
changes and improvements. 



7. Typical values are at +25 C and nominal supply voltages. 

8. Outputs Open, tpp^y = 250ns, tppy^ = 500ns. 



9. t. 



C to +70 C 



10. During t^p^. data is clocked into the output latches and the 
address decoders are precharged in preparation for the next 
cycle. 

During tpjp^^- addresses are decoded and sent to the memory 
matrix; and the stored memory data is moved to the data inputs 
of the output RS latches. This data is clocked into the output 
latches at the end (rising edge) of the READ pulse. After t.o' 
data appears at the output terminals. 



11 



12. Addresses must be stable within 50ns after the READ line falls 



and must remain stable until at least 50ns before the READ 
line goes high. 
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SILICON GATE MOS ■ 2530 



TIMING DIAGRAM 



ADDRESSES 



ADDRESSES 

MAY 

CHANGE 



ADDRESSES 
MUST BE 
STABLE 



ADDRESSES 

MAY 

CHANGE 



Note: All times measured from 50% points, for all input waveforms tr = tf<10nsec. 



7-126 



signQtics 



QUAD 80-BIT STATIC SHIFT REGISTER 



DESCRIPTION 

The Signetics 2532 Static Sliift Register consists of enhance- 
ment mode P-Channel silicon gate iVlOS devices integrated 
on a single monolithic chip. Each of the four 80-bit registers 
is provided with an independent input, push-pull output 
and recirculation control. The single phase clock is common 
to all four registers. All inputs and outputs including the 
clock interface directly with TTL or DTL circuits without 
external components. 

Data is entered when the clock is at a logic "1". Data is 
shifted when the clock goes low. When the Recirculate 
control is at a logic "1 ", data recirculates and is continuously 
available at the output, data input is inhibited. With the 
Recirculate control is ata logic "0", data is entered. 



FEATURES 

• TOTAL TTL COMPATIBILITY 

• SINGLE CLOCK LINE 

• RECIRCULATE PATH ON CHIP 

• DC TO 2.5 MHz OPERATION GUARANTEED 

• LOW POWER (TYPICALLY 400 mW/BIT) 

• PIN-FOR-PIN REPLACEMENT FOR (DYNAMIC) 
MK1007P AND TMS3409 

• POWER SUPPLIES +5V AND -12V 



APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 

LOW COST STATIC BUFFER MEMORIES 

CRT REFRESH MEMORIES - LINE STORAGE 

DELAY LINES 

DIGITAL FILTERING 



SPECIAL FEATURES 

The three clock phases used by the static register cells are 
generated internally by an on-chip generator. This clock 
generator is controlled by a single TTL/DTL logic level 
input. 



BIPOLAR COMPATIBILITY 

All inputs of these registers, including the clock can be 
driven directly by bipolar TTL/DTL integrated circuits with- 
out external components. Outputs are push-pull operating 
between OV and +5V and provide a sink current of 1.6mA 
for one TTL fanout. 



SILICON GATE MOS 2500 SERIES 
PIN CONFIGURATION (Top View) 



2532 





B PACKAGE 


^E 




E- 




^C 




E- 




3C 




E- 




^E 


2532 


E- 




«C 




E- 




eC 




□ - 




^E 




E- 


1. 


«E 




E« 


OUT 1 


16. 


vcc 


2. 


Recirculate! 15. IN 4 


3. 


IN 1 14. Recirculate 4 


4. 


OUT 2 13. OUT 4 


5. 


Recirculate 2 12. Vqq 


6. 


IN2 11. *IN 


7. 


OUT 3 10. IN 3 


8. 


Vpp (Ground) 9. Recirculates 



TRUTH TABLE 



RECIRCULATE 


INPUT 


FUNCTION 





1 
1 



1 


1 


"0" is Written 

"1" is Written 

Recirculate 

Recirculate 



NOTE: "0" = OV, "1" = +5V 

BLOCK DIAGRAM 



I 




-^ 



(ONE OF FOUR SHOWN) 



PART IDENTIFICATION 



PART NUMBER 


BIT LENGTH 


PACKAGE 


2532B 


Quad 80 


16-Pin DIP 
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MAXIMUM GUARANTEED RATINGS (1) 

Operating Ambient Temperature (2) 0°C to +70°C 

Storage Temperature -65°C to +1 50°C 

Package Power Dissipation 
at Ta = 70° C 640 mW 

DC CHARACTERISTICS Ta = 0°C to +70°C; Vcc = +5V(8); Vqg = -12V ±5% unless otherwise noted. 



Data and Clock Input Voltages 
and Supply Voltages with 
respect to Vcc 



+0.3V to -20V 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


ILI 


Input Load Current 




10 


500 


nA 


V|N = 5.5V, Ta = 25°C 


ILC 


Clock Leakage Current 




10 


500 


nA 


V|LC = 0V,Ta=25°C 


'GG 


Power Supply Current 




6 


10 


mA 


Continuous Operation 
F = 2.5MHz,Ta = 25°C 
Outputs Open 


'cc 


Power Supply Current 




12 


20 


mA 


V|L 


Input "Low" Voltage 






1.05 


V 




V|H 


Input "High" Voltage 


3.2 




5.3 


V 




VjLC 


Clock Input "Low" Voltage 






1.05 


V 




V|HC 


Clock Input "High" Voltage 


3.2 




5.3 


V 





AC CHARACTERISTICS Ta = 0°C to 70°C; Vcc = +5V{8); Vqg = -12V + 5%, V|C = 0.4 to 4.0V 
(CONDITIONS OF TEST Input rise and fall times: 10 nsec. Output load is 1 TTL Gate.) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Frequency 


Clock Rep Rate 


DC 


3.0 


1.5 


MHz 




I^PW 


Clock Pulse Width 


0.18 




100 


MS 




t0PW 


Clock Pulse Width 


0.22 




DC 


MS 




tR,tF 


Clock Pulse Transition 






5 


MS 




tDS 


Data Set-up Time 


120 






ns 




tDH 


Data Hold Time 









ns 




tA 


Clock to Data Out Delay 






400 


ns 


Iql = 1-6mA 


tRS 


Recirculate Set-up Time 


150 






ns 




tRH 


Recirculate Hold Time 









ns 




C|N 


Input Capacitance 






5 


pF 


@1 MHz;V|N = Vcc; 
Vac = 25mV p-p 


C0 


Clock Capacitance 






5 


PF 


@1 MHz;V0 = Vcc; 
Vac = 25mV p-p 


Vol 


Output "Low" Voltage 






0.4 


V 


1 TTL load (lL= 1.6mA) 


VOHI 


Output "High" Voltage 
Driving 1 TTL Load 


4.0 






V 


1 TTL load (l| = IOOmA) 


V0H2 


Output "High" Voltage 
Driving MOS 


4.0 






V 





NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not implied. 

2. For operating at elevated temperatures the device must be derated 
based on a +150 C maximum junction temperature and a thermal 
resistance of 125°C/W junction to ambient. 

3. All Inputs are protected against static charge. 
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4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25°C and nominal supply voltages. 

8. Vfjc tolerance Is +5%. Any variation in actual Vqc ^'" ^^ 
tracked directly by V||_, V|h, and Vqh which are stated for a^ 
Vcc °^ exactly 5 volts. 



SILICON GATE MOS ■ 2532 



TIMING DIAGRAM 




RECIRCULATE 



.^°^t-J(i°°^i_ 



tR = tp < 10 NSEC FOR ALL INPUTS 



CHARACTERISTIC CURVES 



POWER SUPPLY CURRENT Occ) 
VERSUS TEMPERATURE 













1 












vcc= 
Vdd- 


f6V 
OV 
-12V - 




























...^ 


















^^ 


















->^ 


















^~--> 































10 20 30 40 50 60 70 

TEMPERATURE (°C) 

POWER SUPPLY CURRENT (Ice) 
VERSUS POWER SUPPLY VOLTAGE (Vqg) 



t7 


1 — ■ 

f-lMHr 
Ta-25'C 






























-JC 


Ay 






, 




> 


y 


M 


J^^^ 




3 " 




^ 


A 


<^pA 










^ 


y 


^l 










X 


^ 














^ 









POWER SUPPLY CURRENT (Ice) 
VERSUS TEMPERATURE 



2532 

f = 1 MHz 












vcc 


5V 






















- -■ 

















"-^ 




^ 


— 



















- 






^ 





























10 20 30 



50 60 70 



POWER SUPPLY CURRENT (Iqg) 
VERSUS POWER SUPPLY VOLTAGE (Vgq) 



T - 

2532 
1 ■ IMHz 






y 








<.<^ 


/^ 


y 








A^y 


y 


y 






y 




y 


y/ 








^■b-j 


y 








y 


^ 










y^X 










1 









■ 
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APPLICATIONS INFORMATION 



DTL/TTL - MOS - MOS - DTL/TTL INTERFACING 



INi- 
IN2- 



IN4- 






-o 

TTL/DTL 
GND 



VCC 
INi OUT1 

IN2 OUT2 

IN3 OUT3 

IN4 OUT4 

RECIRCU- 
LATE 

0|N 



Vcc 
IN1 0UT1 

IN2 OUT2 

IN3 0UT3 

IN4 0UT4 

RECIRCU- 
LATE 

*IN 



-O-h 



TTL/DTL 
GND 



JOUTi 

)0UT2 

)0UT3 

-OOUT4 



QUAD 160BIT 
SHIFT REGISTER 



NOTE: All unused Inputs must be tied to a "1" or a "0", i.e., MOS Inputs cannot be left floating. 



12 LINE. 80 CHARACTER PER LINE CRT DISPLAY MEMORY SYSTEM 



r ~ ~ jT^ ~ ~ 1 



]-n 



1— ] 2B33 I— 1 ' 



— 1- | 2633 [ -|- 

I MAIN MEMORY | 
I 1024 X 8 , 



I 8288A I <> OCT 



RATE CLOCK 



2516NX 
CHARACTER 
GENERATOR 



I POSITIVE VIDEO 



) NEGATIVE VIDEO 



I BLANKING INHIBIT 



VA 1 

1, V/V i 0+5 



82B4A 

ROW ADDRESS 

COUNTER 



ROW COUNT CLOCK 



(1) These registers include internal recirculate. Two 8266B multiplexers are used for system recirculate. 
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SigilDtiGS 



1024-BIT STATIC 
SHIFT REGISTER 



DESCRIPTION 

The Signetics 2533 Static Shift Register consists of 
enhancement mode P-channel silicon gate MOS devices 
integrated on a single monolithic chip. 

The 1024-bit register is equipped with two data inputs 
together with a "Stream Select" control to facilitate 
external recirculation. 

The single phase clock input, data input, data output, and 
stream select control will interface directly with TTL/DTL 
circuits without external components. 



Data is entered when the clock is at a logic 
shifted when the clock goes low. 



'^". Data is 



FEATURES 

• TOTAL TIL COMPATIBILITY 

• SINGLE CLOCK LINE 

• DC TO 1.5MHz GUARANTEED 

• LOW POWER (TYPICALLY 250mW/BIT) 

• POWER SUPPLIES +5V AND -12V 

• 8-PIN DIP 

• STREAM SELECT FOR EASY RECIRCULATION 



APPLICATIONS 

LOW COST SEQUENTIAL ACCESS MEMORIES 

LOW COST STATIC BUFFER MEMORIES 

CRT REFRESH - LINE AND PAGE 

DELAY LINES 

DRUM MEMORY REPLACEMENT 



SPECIAL FEATURES 

The three clock phases used in the static register cells are 
generated internally by an on-chip generator. This clock 
generator is controlled by a single TTL/DTL 5V logic level 
input. 

Recirculation of data in the 2533 is accomplished by 
simply jumpering the output back to In 2. The stream 
select control then becomes a Data Entry/Recirculate 
Control. 



BIPOLAR COMPATIBILITY 

All inputs of this register, including the clock, can be driven 
directly by bipolar TTL/DTL integrated circuits without 
external components. Each input is equipped with an 
internal pull-up resistor to enhance the "1" level of the 
TTL driver. The output is push-pull, operating between OV 
and -I-5V, and provides a sink current of 1.6mA for one 
TTL fanout. 



PRELIMINARY SPECIFICATIONS 

PIN CONFIGURATION: (Top View) 



2533 



Out 1 [^ 


"V" PACKAGE 




• ^ 


Z]' Vcc 


vgg ^r 




Z\' '"2 


Stream 1 — 
Select ^ 1 




^^6 0|n 


VdD (GND) 4 1 




I]6 Ini 







TRUTH TABLE 



STREAM SELECT 


FUNCTION 



1 


IN 1 
IN 2 



NOTE; "0" = OV, "1" = +5V 

BLOCK DIAGRAM 




-t> 



. (JUMPER FOR RECIRCULATE). 



I 



PART IDENTIFICATION TABLE 



PART NUMBER 


BIT LENGTH 


PACKAGE 


2533 V 


1024 


8-Pin DIP 



MAXIMUM GUARANTEED RATINGS^) 



Operating Ambient Temperature(2) 
Storage Temperature 
Power Dissipation (Note 2) 
Data and Clock Input Voltages 

and Supply Voltages with 

Respect to Vcc 



to +70 C 

-65°Cto-i-150°C 

535mW @ Ta >25°C 

+0.3V to -20V 
7-131 



SILICON GATE MOS ■ 2533 



DC CHARACTERISTICS 

(T;^ = 0°C to +70°C; \/qq = +5V ±5%; \/qq = -12V ±5% unless otherwise noted.) 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


ILI 


Input Load Current 




10 


500 


nA 


V|N=0,Ta = 25°C 


ILC 


Clock Leakage Current 




10 


500 


nA 


V|LC = GND, Ta = 25°C 


Ice 


Power Supply Current 




16 


30 


mA 




Continuous Operation 


'GG 


Power Supply Current 




5.0 


7.5 


mA 




F= I.SMHz 


V|L 


Input "Low" Voltage 






0.8 


V 


Vcc = +5V 


V|H 


Input "High" Voltage 


3.2 






V 


Vcc = +5V 


V|LC 


Clock Input "Low" Voltage 






0.8 


V 


Vcc = +5V 


V|HC 


Clock Input "High" Voltage 


3.2 




5.3 


V 


Vcc = +5V 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed 
Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these 
or at any other condition above those indicated in the 
operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated corresponding to a thermal resistance of 150°C/W 
junction to ambient. 



All inputs are protected against static charge. 

Parameters are valid over operating temperature range unless 

specified. 

All voltage measurements are referenced to ground. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Typical values are at +25°C and nominal supply voltages. 



TIMING DIAGRAM 



+5V 
CLOCK IN 




^ 


• \ 


/ 


VPW "^ 


[\ / 


'ds — 




— 


'-■■- 'dh 




\ 


/ 


\ 


/ 


DATA IN 


) 


f 


\ 


( 


. 


y\_ 


J\ 






-■ <sss »• 


-^ 


'SSH 


STREAM 
SELECT 


\ 


/ 

* 




/ 




'^ 


J \ 

-• <A ► 




+ 5v 


„. . 


, 


□ATA OUT 


\ 


1 


0--- 


_ / 


\ 




NOTE; 


Times measured at 50% points with input tr, tf < 10ns. 
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AC CHARACTERISTICS Vqc = +5V ±5%; Vgg= -12V 


±5%;Ta 


= 0° to +70°C 




SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


Frequency 


Clock & Data Rep Rate 


DC 


2 


1.5 


MHz 




t0PW 


Clock Pulse Width 


.350 




100 


us 




^^PW 


Clock Pulse Width 


250 




DC 


ns 




tr,tf 


Clock Pulse Transition 






1 


MS 




tDS 


Data Write Set-Up Time 


50 






ns 




tDH 


Data to Clock Hold Time 


50 






ns 




tA 


Clock to Data Out Delay 




200 


400 


ns 


l0L= 1.6mA 


tSSH 


Stream Select Hold Time 


50 






ns 




tsss 


Stream Select Set-Up Time 


80 






ns 




C|N 


Input Capacitance 






5 


pF 


@ 1 MHz, V|N = Vcc 
Vac = 25mV p-p 


Gout 


Output Capacitance 






5 


pF 


@ 1 MHz, VoUT = Vcc 
Vac = 25mV p-p 


C0 


Clock Capacitance 






5 


pF 


@ 1 MHz, V(;!, = Vcc 
Vac = 25mV p-p 


Vol 


Output "Low" Voltage 






0.4 


V 


1 TTLIoad (1 = 1. 6mA) 


VOH 


Output "High" Voltage 


2.4 


3.5 




V 


1 TTL load (I=-100mA) 



A.C. TEST SETUP 






XJ 






'IN "DD "GG 



T 



APPLICATIONS INFORMATION 






NOTES: 

Measure T^ between device input and point (a). 

Gates are standard 8800 or 7400. 



2048-BIT STORAGE REGISTER 
WITH RECIRCULATE 




'-€> 



2533 
S. SEL 



NOTE; 

Gates are standard DTL or TTL. 
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CHARACTERISTIC CURVES 



POWER SUPPLY CURRENT (Icc) 

VERSUS 

TEMPERATURE 



1 

2533 

f = 1 MHz 













vgg = 
vcc = 


t5V 




























^^^ 
















^-^ 


















-^ 
















^^^ 











































10 20 30 40 50 60 70 

Ta'C) 

POWER SUPPLY CURRENT (Iqc) 

VERSUS 
POWER SUPPLY VOLTAGE (Vgg> 



2533 
f = IMHz 
— Ta = 25 


C 




^ 


^-^ 




^ 












^1 




^ 




















^ 


.■b'^ 


^ 


^^ 






^^ 


vIoC,-''^ 










"^ 























POWER SUPPLY CURRENT (Iqg) 

VERSUS 

TEMPERATURE 



\ 


^ 








1 

2533 
f- 1MHz 




^ 


N, 






VGG 

vcc 


= +5V 






X 


X^ 















s. 


"n^ 












^ 


\ 
















\ 



























































POWER SUPPLY CURRENT {Iqg) 

VERSUS 
POWER SUPPLY VOLTAGE (Vqg) 



2533 
f = IMHz 








y 






.«^ 


y 


y 








■^^/^ 


y 


^ \ 






^ 


'>5 


/ 


v^' 






A 


.9 


/ 








/ 


J^ 










/ 























Vgg ivi 
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UNIVERSAL ASYNCHRONOUS 
FIRST-IN, FIRSTOUT BUFFER REGISTER 



PRELIMINARY SPECIFICATION 

DESCRIPTION 

The Signetics 2535 is a P-Channel MOS asynchronous 
buffer memory consisting of 32 8-bit words. Both input 
and output can be either serial or parallel with a data rate 
of DC to 1 MHz in either mode of operation. 

The register is designed so that information entered at the 
input will "fall through" to the lowest unoccupied location. 
Input and output may be accessed asynchronously. Control 
logic provides flag signals indicating presence of data and 
availability status of empty storage locations. 

The 2535 may be expanded in either the bit or word 
direction. All inputs and outputs are directly DTL/TTL 
compatible. 



FEATURES 

• ASYNCHRONOUS LOAD AND DUMP 

• 32 WORD BY 8-BIT ELASTIC STORAGE 

• DC TO 1 MHz OPERATION 

• SERIAL OR PARALLEL OPERATION 

• TTL COMPATIBLE 

• 28-PIN DIP PACKAGE 

• Vcc = +5V,Vgg = -12V 



APPLICATIONS 

INTERFACE BETWEEN INDEPENDENTLY 

CLOCKED SYSTEMS 
KEYBOARD TO LINE BUFFER MEMORY 
DISC AND TAPE BUFFER MEMORIES 
DATA CONCENTRATORS 
DATA "SILO'S" 
BIT RATE SMOOTHING 
MODEMS 
CPU/TERMINAL BUFFERING 



BIPOLAR COMPATIBILITY 

All inputs of the 2535 can be driven direotly from TTL 
output levels. Outputs will sink and source sufficient 
current for one TTL fan-out. 



SILICON GATE MOS 2500 SERIES 
PIN CONFIGURATION {TOP VIEW) 



2535 



1 PACKAGE 




'C 




3- 




^c 




H- 




3C 




D- 




1,lnpu,2 ^p 
2. Input 1 1 




H- 


28. Input 3 
27. Input 4 


3. Vgg ^ p 

4, Extenfl 1 




3- 


26. Overflow Indicator 
25.VCC 


5. Dump Control | 

6. Serial Output 1 




D" 


24. Input 5 
23. Input 6 


Contro 
7. Outpu 


'C 


2536 


U- 


22. Input 7 
21. Input 8 


9. Outpu 


I =c 




U- 


20. Fullness Flag (8) 
19. Fullness Flag (161 


10. Outpu 

11. Outpu 


Enable ' \Z 




H- 


18. Load Control'Clear • 
17. Serial Input Conirol 


12. Outpu 

13. Outpu 


I ^oC 




H- 


16. Ground 
15.0tjtput 8 


14. Output 7 1 




D- 




■-C 




D" 




"E 




D- 




uC 




D- 




<ln conjunction with pin 26. 





■ 



PART IDENTIFICATION 



TYPE 


PACKAGE 


OP. TEMP. RANGE 


25351 


28-Pin Ceramic DIP 


0-70°C 



MAXIMUM GUARANTEED RATINGS*^' 

Operating Ambient Temperature 0°C to 70°C 

Storage Temperature — 65°C to +1 50°C 

Package Power Dissipation(2> @ Ta 70°C 3.13 W 

I nputO) and Supply Voltages ^^ ^ ^o -20 V 

with respect to Vcc 
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DC CHARACTERISTICS 

Ta = 0°C to 70°C, Vcc = 5 V (8), Vdd = GND, Vqg = -1 2 V ±5% unless otherwise noted. (Notes 4,5,6,7,8) 



SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


COIMDITIOIMS 


ILI 


Input Leakage 






500 


na 


Vin = GND 


ILO 


Output Leakage (Tri-State Outputs) 






500 


na 


Vout = Chip Enable = GND 


V|H 


Input High Level Voltage (all inputs) 


Vcc -1-5 




Vcc +0.3 


V 




V|L 


Input Low Level Voltage (all inputs) 






Vcc -3.8 


V 




VOH 


Output High Voltage (all outputs) 


Vcc -2.0 






V 


'oh = 2.6 mA (source) 


Vol 


Output Low Voltage (all outputs) 






0.4 


V 


lOL = 1.6 mA (sink) 


C|N 


Input Capacitance (any input) 




5 


10 


pF 


f = 1 MHz, V|H = Vcc, 25 mVp-p 


COUT 


Output Capacitance (any output) 




5 


10 


pF 


f = 1 MHz, V|H = Vcc, 25 mVp-p 


Ice 


Power Supply Current 




60 




mA 


Outputs open. Output Enable = 5 V 


'GG 


Power Supply Current 




10 




mA 


Outputs open. Output Enable = 5 V 



AC CHARACTERISTICS 

TA = 0°Cto 70°C, Vcc = 5 V (§), VdD = GND, Vgg =-12 V ±5% unless otherwise noted. (Notes 4,5,6,7,8) 



SYMBOL 


TEST 


MIIM. TYP. MAX. 


UNIT 


CONDITIONS 


tRC 


Read-In Cycle Time 


1 




fJLS 




tRP 
tRP 


Read-In Pulse Width 


200 
400 




ns 
ns 




Read-In Pulse Width 


tRD 


Delay from Read-In Rising Edge Time 




200 


ns 


1 TTL Load shunted by 20 pF 


tPD 


Delay from Read-In Falling Edge Time 




350 


ns 


1 TTL Load shunted by 20 pF 


tRD 


Delay from Read-In Rising Edge Time 




120 


ns 


MOS Loading Equivalent to 20 pF 


tPD 


Delay from Read-In Falling Edge Time 




275 


ns 


MOS Loading Equivalent to 20 pF 


tSR 


Shift-Out Cycle Time 


1 




MS 




tSP 


Shift-Out Pulse Width 


200 




ns 




tSD 


Delay from Shift-Out Rising Edge 




200 


ns 


1 TTL Load shunted by 20 ,jF 


tEX 


Extend Time 




500 


ns 


1 TTL Load shunted by 20 pF 


tSD 






130 


ns 


MOS Loading Equivalent to 20 pF 


tEX 






375 


ns 


MOS Loading Equivalent to 20 pF 


tED 


Data Out to Extend Delay 







ns 


All Data Outputs & Ex with either TTL 
or MOS loading but not mixed loading 


tPFD 


Fullness-Flag Delay Time 




800 


ns 


1 TTL Load shunted by 20 pF 


tOR 


Delay from Output Enable Rising Edge 




500 


ns 




tOF 


Delay from Output Enable Falling Edge 




500 


ns 




tpT 


Fall-Thru Time 




2 


MS 


1 TTL Load with 20 pF shunt capacity 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any 
other condition above those indicated in the operational sections 
of this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150°C maximum junction temperature and 
a thermal resistance of 48 C/W junction to ambient. 
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All inputs are protected against static charge. 

Parameters are valid over operating temperature range unless 

specified. 

All voltage measurements are referenced to ground. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Typical values are at +25 C and nominal supply voltages. 

Vqc tolerance is ±5%. Any variation in actual Vqq will be 

tracl<ed directly by V||_. V|(-| and Vqh which are stated for a 

^CC °^ exactly 5 volts 
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TIMING DIAGRAMS 



READ-IN 



FALL-THRU TIME 



LOAD CONTROL 



r~\ 



jf 



LC OR SIC #8 



/ V 



"V y/////m V 

tdataY [//valid data/zI X 

_y\ (/////////a /V- 

-^l 'rD I- I- 'FD ^1 



I — — 1^ 



overflow I 

INDICATOR I 



Tpj = time required for 1st Byte of data to appear on 
on outputs from falling edge of Read-In command.. 

FULLNESS FLAGS 



y 1 



SHIFT-OUT 



ISIC *8 OR SOC #81 



I- 'FFD 

I I 



MMAMD /[ \ 

°" / V 



OUTPUT DATA 



X 



DATA OUT VALID, 



*SD I— I— ^EX- 



DATA OUT VALID 



\ LT 



^ 



OUTPUT ENABLE 



-I 'OR l-^- - i-| 'OF K 

I 



«ed|^ 



HIGH IMPEDANCE STATE 



CIRCUIT DESCRIPTION 
INTERNAL ORGANIZATION 

The Block Diagram in Figure 1 shows how the data is 
moved and controlled within the FIFO. The input register 
accepts either parallel or serial data. Input data is written 
into the storage array in a location specified by the Write 
Address Counter. At the S3me time, the Available Storage 
Counter is incremented to (ndicate the fullness condition of 
the FIFO. 

The current output byte is au^<^atically available at the 
output register. Data may be extract^ from the register in 
parallel or serial form. After the current byte of data is 
used, the next output byte is read from the storage array at 
the location specified by the Read Address Counter. At the 
same time, the Available Storage Counter is decremented to 
maintain the proper fullness indication. 

Two bits of the Available Storage Counter are supplied to 
the user as Fullness Flags. They indicate the buffer capacity 
status so that the empty or full conditions can be 
anticipated. FF8 indicates 1/4 full status, FF16 indicates 
1/2 full status and when both flags are up the buffer is 
3/4 full. 

INPUT CONTROL 

When parallel data is presented to the eight input lines, the 
Load Command (LC) is pulsed positive to enter the data 
into the buffer. The input data should remain valid for the 
width of the LC, and the LC should occur only when the 
Overflow Indicator (01) output is low. The 01 low signal 



BLOCK DIAGRAM 



9~ 



INPUT 

CONTROL 

LOGIC 



WRITE ADDRESS COUNTER 



READ ADDRESS COUNTER 



OUTPUT ENABLE 



FF(8) FF(1( 



FIGURE 1. 



I 



indicates that the input is available for loading. After a 
delay following the leading edge of the LC, the 01 will 
acknowledge the input by going high. If the 01 remains 
high, then the buffer is full and no new data should be 
entered. When the 01 goes low, the buffer is again available 
for loading. 

Serial data is entered into the input register on Input 1. The 
Serial Input Clock (SIC) is used to shift the data into the 
register. 01 acknowledges each SIC and the 8th SIC causes 
the byte in the input register to be inserted into the storage 
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If LC is pulsed during a serial entry before the 8th SIC, the 
byte actually entered into the buffer will be a logical OR of 
the partially entered serial data and the data at the parallel 
inputs. Bit positions in the input register that have not been 
shifted into will contain logical zeros. 

OUTPUT CONTROL 

When a byte is available in the buffer, it falls through to the 
output register and is available on the output pins 
(assuming the Output Enable signal is on). The Extend 
(EX) signal goes high to indicate that data is available at the 
output. When the using system is ready for the next byte, it 
should pulse the Dump Command (DC) line. EX will then 
go low until the next byte is available. EX stays low if the 
FIFO is empty. 

Serial data is shifted from the output register on Output 8. 
The Serial Output Clock (SOC) is used to shift the data out 
of the register and EX responds to each clock pulse. The 
8th SOC causes the output control logic to retrieve the next 
output byte and insert it into the output register. 

If DC is pulsed during serial extraction before the 8th SOC, 
the next output byte is inserted into the output register and 
the remaining partially shifted data is lost. As the output 
register is shifted, it is filled with logical zeros. 

BUFFER STORAGE 

The first byte inserted into an empty buffer falls all the 
way through directly to the 8-bit output register. 
Succeeding input bytes are written into a random access 
memory array with a capacity of 31 x 8. The array is 
designed so that it may be addressed at different locations 
simultaneously. In that way, data may be inserted and 
removed at the same time. The Write Address Counter 
controls the locations for storing input data and the Read 
Address Counter controls the locations from which data is 
extracted for the output. Both counters are implemented as 
31-bit shift registers that move a single bit along their 
length to directly select the desired word lines in the 
storage array. This control approach eliminates binary 
decoding networks and is possible because both the read 
and write locations are always sequentially accessed. 

The use of random access memory to implement the 
required storage means that the stored data need not be 
moved around internally. Only the counters that point to 
the data are manipulated in response to loading and 
dumping the FIFO. It also means that the fall-through time 
is minimized since new data in an empty buffer does not 
have to be shifted sequentially through the buffer before it 
is available. 

RESET 

To clear the buffer to its empty state and thus reset all the 
control counters, two control signals are used. The 01 
signal, which is normally an output from the FIFO, should 
be held in a low state by the external reset logic. LC is then 
pulsed positive for at least 2 microseconds and returned 
low. The hold on 01 is then released, concluding the reset 
operation. 
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EXPANSION 

Increased FIFO capacity can be obtained by using multiple 
2535's in serial/parallel organizations. Sixteen-bit words, 
for example, may be buffered by operating two eight bit 
streams in parallel. In applications where the timing is not 
critically fast, the LC, SIC, DC, and SOC may be tied 
together and operated in parallel, but only one each of the 
01, EX, and FF signals should be used to control the 
data flow. 

Cascaded operation of more than one FIFO allows 
expansion to any word depth that is a multiple of 32. The 
2535 control signals may be inter-connected without 
intervening logic to form a FIFO of the desired depth. See 
Figure 2. Data will automatically fall through to the end of 
the chain. 



INPUT 
181 

LC 


FIGURE 2. CASCADE OPERATION 

OUTPUT INPUT OUTPUT 


> 


2535 


181 18) ^ 


2536 


181 ,. 


> 


> 


DC LC 
EX /\ 01 




SIC 


SOC 


01 


EX 



















To control two cascaded devices using parallel data 
interconnection between them, it is only necessary to 
connect EX from the first device to LC of the second, and 
01 from the second device to DC of the first. The inputs to 
the first device and the outputs from the second device may 
then be operated in the normal modes. When data is 
entered into the two device combination it falls through to 
the output of the first device and causes the first EX to go 
high. The second device sees the EX as a LC, accepts the 
data, and responds with an 01 signal which the first device 
sees as a DC. In this way the combination acts like one 
device with twice the capacity and twice the fall-through 
time of a single 2535. 

FIFO USAGE 

Asynchronous FIFO data stream buffering can come in 
handy in many situations. When a data sink, for example, 
requires data at a constant rate, the FIFO can provide the 
constant data stream while at the same time it can absorb 
data at highly variable rates from the data source. 

The reverse situation can also apply. Consider a CRT 
terminal connected to a computer via a high speed data 
line. The terminal uses a large recirculating serial memory 
for data storage. A FIFO in the terminal can accept the 
constant speed data from the communication line, while at 
the same time it can wait for synchronization with the 
circulating memory and then dump a burst of data at 
high speed. 

The circuitry required to implement a FIFO function using 
SSI and MSI logic can be considerable indeed. In addition 
to the cost of the logic replaced, the economic evaluation 
of the FIFO should consider inventory, ordering, testing, 
reliability, board space, production, design, and debugging 
problems associated with the old approach. In all of these 
areas the 2535 can provide significant advantages. 
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UNIVERSAL ASYNCHRONOUS 
RECEIVER TRANSMITTER (UART) 



PRELIMINARY SPECIFICATION 



SILICON GATE MOS 2500 SERIES 



2536 



DESCRIPTION 

The Signetics 2536 Universal Asynchronous Receiver-Trans- 
mitter is a general purpose, programmable IVIOS/LSI sub- 
system integrated on a single monolithic chip. The device 
can simultaneously convert asynchronous serial binary 
characters to a parallel format (receiver) and parallel binary 
characters to serial, asynchronous output (transmitter) 
with start, parity, and stop bits added or verified. Both 
receiver and transmitter are double buffered and fully 
compatible with bipolar logic. The UAR-T may be pro- 
grammed as follows: the word length can be either 5, 6, 7, 
or 8 bits; parity generation and checking may be inhibited; 
the parity may be even or odd; and the number of stop bits 
may be either one or two. The 2536 is pin compatible with 
the TMS 6010, AY-5-1012, TR-1402A, SI 757 & COM2502. 
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Transmitter serial output 
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40. Transmitter clock pulse 













FEATURES 

• DIRECTLY TTL/DTL COMPATIBLE - NO INTER- 
FACING CIRCUITS REQUIRED 

• FULL DUPLEX OR HALF DUPLEX OPERATION - 
TRANSMITS AND RECEIVES DATA SIMULTA- 
NEOUSLY OR ALTERNATELY (AT INDEPENDENT 
INFORMATION RATES) 

• FULLY BUFFERED - ELIMINATES NEED FOR SYS- 
TEM SYNCHRONIZATION: FACILITATES HIGH 
SPEED OPERATION. 

• FULLY PROGRAMMABLE - EXTERNALLY SELECT- 
ABLE: 

WORD LENGTH: 5, 6, 7, 8 DATA BITS 

INFORMATION RATE - UP TO 20K BAUD 

EVEN/ODD PARITY 

PARITY INHIBIT 

SINGLE OR DOUBLE STOP BIT GENERATION 

• AUTOMATIC DATA STATUS GENERATION: 

TRANSMISSION COMPLETE 
TRANSMITTER BUFFER REGISTER EMPTY 
RECEIVED DATA AVAILABLE 
PARITY ERROR 
FRAMING ERROR 
OVERRUN ERROR 

• THREE-STATE OUTPUTS, RESETABLE - BUSSING 
CAPABILITY: 

DATA OUTPUTS 
STATUS FLAGS 

• INTERNAL PULL-UPS ON ALL INPUTS 

• CLOCK BITS TO DATA BITS RATIO - 16 
OPTIONS AVAILABLE- 32, (8, 4, 2) 

• HIGH SPEED OPERATION - FROM D.C. TO 320KHz 
GUARANTEED 

• START BIT VERIFICATION-MINIMIZES ERROR 
RATE 

• STATIC LOGIC - STABLE 

• STANDARD POWER SUPPLIES -+5V, -12V 

• DUAL IN-LINE PACKAGE - CERAMIC 



I 



APPLICATIONS 

PERIPHERALS 

TERMINALS 

PRINTERS 

MINI-COMPUTERS 

MODEMS 



MULTIPLEXERS 

CONTROLLERS 

CARD AND TAPE READERS 

KEYBOARD ENCODERS 

REMOTE DATA ACQUISITION 



CONCENTRATORS SYSTEMS 



PART IDENTIFICATION 



TYPE 


PACKAGE 


OP. TEMP RANGE 


25361 


40-Pin Ceramic DIP 


0-70° C 
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FUNCTIONAL BLOCK DIAGRAM 
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MAXIMUM GUARANTEED RATINGS 



:i) 



Operating Ambient Temperature 

Storage Temperature 
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C to 70 C 
-65°Cto+150°C 



(2) 
Package Power Dissipation ' ' 

@T^ = 70° C 

Input * 'and Supply Voltages 
with respect to Vqq 



3.0W 



14) 



+0.3 to -20V 
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DC CHARACTERISTICS 

T^ = 0°C to 70° C, Vqq = 5V (8), VpQ = -12V ±5% unless otherwise noted. (Notes 4, 5, 6, 7, 8) 



SYMBOL 


TEST 


MIIM 


TYP 


MAX 


UNIT 


CONDITIONS 


V|H 


Input "High" Voltage <®> 


3.2 




5.3 


V 




V|L 


Input "Low" Voltage 






1.05 


V 




V|H(/) 


Clock Input "High" Voltage ^^* 


3.2 




5.3 


V 




V|L0 


Clock Input "Low" Voltage 






1.05 


V 




'IH 


Input "High" Current 






10 


ua 


V|N = 5.0V 


'IL 


Input "Low" Current 






1.6 


ma 


V|N = OV 


l|H0 


Clock Input "High" Current 






10 


ua 


V|N = 5.0V 


l|L0 


Clock Input "Low" Current 






1.6 


ma 


V|N = OV 


'cc 


Vqq Supply Current 




20 




ma 


All Inputs 
Logic "High" 


'gg 


VqqSuppIy Current 




10 




ma 


All Inputs 
Logic "High" 


Pd 


Power Dissipation 




200 




mW 


All Inputs 
Logic "High" 



TIMING DIAGRAM AND VOLTAGE WAVEFORMS 
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AC CHARACTERISTICS 



r(8) 



T^ = 0Cto70C, Vqc = 5V*°',VpQ = OV, Vqq = -12V ±5% unless otherwise noted. (Notes 4, 5, 6, 7, 8, 10, 1 1, 13) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


fc 


Clock Frequency ' ' 


DC 


480 


320 


KHz 




BR 


Baud Rate 




30 


20 


kBaud 


(Clock/Data 
ratio = 16) 


tPW0 


Clock Pulse Width 


1.5 


1.0 


100 


us 




tPW0 


Clock Pulse Width 


1.5 


1.0 


DC 


us 




tDS 


Data Strobe Width 


200 






ns 




*CS 


Control Strobe Width 


200 






ns 




^MR 


Master Reset Pulse Width 


1.0 






us 




*RDA 


Receiver Data Available Reset 
Pulse Width 


300 






ns 




^RDE 


Receiver Data Enable Pulse Width 


400 






ns 




*SWE 


Status Word Enable Pulse Width 


400 






ns 




^NP 


Parity Inhibit Pulse Width *^''> 


400 






ns 




^EPS 


Even/Odd Parity Pulse Width *" * 


400 






ns 




^SBS 


Stop Bit Select Pulse Width <^ ^ > 


400 






ns 




"•"WLS 


Word Length Select Pulse Width <" * 


400 






ns 




ts 


Data and Control Set-up Time 


10 






ns 




^H 


Data and Control Hold Time 


20 






ns 




^RR 


Receiver Reset Delay (RDA to DA) 




0.5 




us 




^FO 


Flag Output Delay (SWE to Flag) 


0.3 






us 




Vol 
Vqhi 


Output "Low" Voltage 

Output "High" Voltage Driving 
1 TTL Load 


3.0 


3.5 


0.4 


V 
V 


1 TTL Load 
(Iqut" l-Sma) 
1 TTL Load 

<'out""''°°"^> 


VoH2 


Output "High" Voltage Driving MOS 


3.5 


4.0 




V 




^OL 


Receiver Output Logic "Low" Delay 




300 


500 


ns 


1 TTL Load 


^OH 


Receiver Output Logic "High" Delay 




300 


500 


ns 


1 TTL Load 


^IN 


Input Capacitance (all inputs) 






10 


PF 


@1MHz;V,,vj = 

Vcc;Vac = 

25mV p-p 


C0 


Clock Input Capacitance 






10 


pF 


@1MHz;V||y,= 

Vcc;Vac = 

25mV p-p 



NOTES: 



1. Stresses above those listed under "Maximum Guaranteed Ratings" 
may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or at 
any other condition above those indicated in the operational 
sections of this specification is not implied, 

2. For operating at elevated temperatures the device must be de- 
rated based on a +150 C maximum junction temperature and a 
thermal resistance of 50° C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. (Vlanufacturer reserves the right to make design and process 
changes and improvements. 

7. Typical values are at +25°C and nominal supply voltages. 
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8. Vqq tolerance is ±5%. Any variation in actual Vqq will be 
tracked directly by V||_, y^^^, and Vq|_| which are stated for a 
Vqq of exactly 5 volts. 

9. The 2536 is equipped with an internal pull-up device on all in- 
put terminals to enhance the "1" level of driving TTL gate. 
The pull-up impedance is typically 10K ohms to Vqq. 

10. Output load capactiance 20pF max- 

11. Input rise and fall times 10ns. Output load is one standard TTL 
gate. 

12. Clock frequency is 16 times Baud rate for a standard 2536. 

13. NP, EPS , WLS1, WLS2, and SGS are normally static signals. 
A minimum pulse width has been indicated for possible pulsed 
operation. 

14. Note that this figure is the maximum dissipation allowed in this 
package. Actual device power dissipation can be found in the 
D.C. Characteristics Table. 
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DESCRIPTION OF PIN FUNCTIONS 



PIN NO. 


NAME 


SYMBOL 


FUNCTION 


1 


Vqq Power Supply 


vcc 


+5V Supply 


2 


Vqq Power Supply 


Vqg 


-12V Supply 


3 


Ground 


Vqnd 


Ground 


4 


Received Data Enable 


RDE 


A logic "0" input enables the outputs (RDg-RD^) of the 
receiver buffer register. 


5-12 


Receiver Data Outputs 


RDq-RD^ 


These are the 8 data output lines. Received characters are right 
justified, the LSB always appears on RD^. These lines have 
resettable three-state outputs; i.e., they have normal TTL 
output characteristics when RDE is "0" and a high impedance 
state when RDE is "1". Thus, the data output lines can be 
"bus" structured. Unused data output lines, as selected by 
WLS^ and WLS2, have a "0" output. 


13 


Receiver Parity Error 


PE 


This three-state output (enabled by "0" on SWE) goes to a 
logic "V if the received character parity bit does not agree 
with the selected parity. 


14 


Receiver Framing Error 


FE 


This three-state output (enabled by "0" on SWE) goes to a 

logic "1" if the received character does not have a valid stop 

bit. 

This three-state output (enabled by "0" on SWE) goes to a 


15 


Receiver Over-Run Error 


OR 








logic "1" if the previously received character is not read (DA 








output not reset with RDA) before the present character is 








transferred to the receiver holding register. 


16 


Status Word Enable 


SWE 


A logic "0" on this line enables three-state outputs (PE, FE, 
OR, DA, TBE) of the status buffer register. 


17 


Receiver Clock 


RCP 


Receiver clock line input. Frequency is 16 times (16X) the 
desired receiver baud rate. Other versions available on special 








order (contact Signetics) (32X, 8X, 4X, 2X). 


18 


Reset Data Available 


RDA 


A logic "0" will reset the DA line to a "0". 


19 


Receiver Data Available 


DA 


This three-state output (enabled by "0" on SWE goes to a 
logic "1" when an entire character has been received and 
transferred to the receiver buffer register. 


20 


Receiver Serial Input 


SI 


This input accepts the serial bit input stream into receiver 
register at a point determined by the character length, parity, 
and the number of stop bits. A Mark (logic "1") to Space 
(logic "0") transition is required for initiation of data re- 
ception. A logic "^" must be present when data is not being 
received. 


21 


External (Master) Reset 


MR 


This line is strobed to a logic "^" to clear the logic after power 
turn-on. It resets all registers and sets the transmitter serial 
output line, SO and all three-state outputs to a logic"0". 


22 


Transmitter Buffer Empty 


TBE 


The transmitter buffer empty flag (enabled by "0" on SWE) 
goes to a logic "^" when the transmitter buffer register has 
transferred its content to the transmitter register and may be 
loaded with a new character. 


23 


Transmitter Data Strobe 


DS 


A "0" strobe on this line enters a character into the trans- 
mitter buffer register. A rising (positive) edge transition of that 
strobe transfers the character into the transmitter register if it 
is not in the process of transmitting a character. If a character 
is being transmitted, the transfer is delayed until its trans- 
mission is completed. Upon completion, the new character is 
transferred simultaneously with the initiation of its serial 
transmission (start bit). 



I 
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DESCRIPTION OF PIN FUNCTIONS (Cont'd) 



PIN NO. 



NAME 



SYMBOL 



FUNCTION 



24 



25 



26-33 



34 



35 



36 



37-38 



Transmitter End of Character 



Transmitter Serial Output 



Transmitter Data 



Control Strobe 



TRE 



SO 



Parity Inhibit 



Number of Stop Bits Select 



Number of Data Bits/ 
Character Select 



DB^ - DBg 



CS 



NP 



SBS 



WLS1 
WLS2 



39 



40 



Odd/Even Parity Select 



Transmitter Clock 



EPS 



TCP 



A logic "1" on this output indicates that the transmitter 
register has completed serial transmission of a full character 
including stop bit(s). It remains at this level until the start of 
transmission of the next character or for one-half of a TCP 
period in the case of continuous transmission. 
The content of the transmitter register (start bit, data bits, 
parity bit, and stop bit(s)), are serially shifted out on this line. 
It will remain at logic "1" when no data is being transmitted. 
A start of transmission is defined as the transition from logic 
"1" to a logic "O" of the start bit. 

There are 8 data input lines (strobed by DS) available. Unused 
data input lines, as selected by WLS1 and WLS2, may be in 
either logic state. The LSB should always be placed on DB.|. A 
logic "1" input will cause a logic "1" output to be trans- 
mitted. 

A "1" strobe on this line enters the control bits (EPS, NP, 
SBS, WLS2, and WLS1) into the control register. This line may 
be strobed or hard-wired to a logic "1" level. 
A logic "1" on this line inhibits the parity generation and 
verification circuits. It clamps the PE line to a logic "0". The 
stop bit(s) will immediately follow the last data bit. If not 
used, this line must be tied to a logic "0". 
This line selects the number of stop bits (logic "1") generated 
after a parity bit during transmission. A logic "O" will insert 1 
stop bit and a logic "1" will insert 2 stop bits. 
These two lines will be internally decoded to select either 5, 6, 
7, or 8 data bits per character. 



WLS1 


WLS2 


Bits/Character 








5 


1 





6 





1 


7 


1 


1 


8 



The logic level on this pin, in conjunction with the NP input, 
selects the t ype of parity mode which will be generated by the 
transmitter and checked by the receiver. A logic "O" will 
insert odd parity and a logic "1" will insert even parity. 
Transmitter clock line input. Frequency is 16 times (16X) the 
desired baud rate. Note: other versions are available on special 
order(32X, 8X,4X, 2X). 
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TTL INTERFACE CIRCUIT 



-E> 



+BV OV -12V 



■&- 



ANY OUTPUT OR FLAG 



UAR-T RECEIVER OPERATION TIMING DIAGRAM 








START DATA 1 DATA 2 DATA 3 DATA 4 DATA 5 DATA 6 DATA 7 DATA 8 PARITY STOP 1 STOP 2 START DATA 1 
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JU L — 1 

1 1 1 1 


1 i 
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ERROR 
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1 CLOCK CYCLE. 
1/16 BIT TIME 


tHHUH " ' " 

DATA 


NOTE 2 - 


K 


1 






NOTE 1 » 













NOTES; 

1. This is the time when the error conditions are detected, if error 
occurs. 

2. Data availabie is set only when the received data PE, FE, OR has 
been transferred to the buffer registers. 

3. All information is good in buffer register until date available 
tries to set for next character. 

4. Above shown for 8 level code parity and two stop for no 
parity stop bits follow date. 



5. For aii level codes, the data in the holding register is right 
justified; that is, LSB always appears in RD1 (Pin 12). 

6. These data strobes are internally generated to sample at the 
center of a bit. 

7. if the receiver serial Input (SI) line remains "Spacing" (Logic 
"O") for 1/2 a bit time, a genuine start bit is verified. Should 
the line return to a "Marking" condition (logic "1") prior to 
a 1/2 of a bit time, the start bit verification process will be re- 
set (invalid start bit). See Detail. 



DETAIL 
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UAR-T TRANSMITTER OPERATION TIMING DIAGRAM 



I 




-H 1 1-- NOTE 2 



J — L 



STARTlDATA1'DATA2IDATA3«DATA4IDATA5lDATAWDATA7IDATA8IPARITYlSTOP 1 STOP 2 I START I DATA 1 

I— L__ ^__ a.__x__ ^__.x__x_ _j._ — -I ■ ■ 

NOTE 1 -l"i ^- BIT TIME 

^ \ 

NOTE: Transmitter initially assumed inactive at start of diagram. Detail: 

Shown for 8 level code and parity and two stops. 

1. Bit Time = 16 clocl< cycles. 

2. If transmitter is inactive the start pulse will appear on line 
within 1 clock cycle of time data strobe occurs. See detail. 

3. Since transmitter is double buffered another data strobe can 
occur anywhere during transmission of character 1. 



DATA I 

STROBE M"^ 

CLOCK -LrLTLTLr 

U •A- 1/16 BIT 

so I START 



7-145 



SILICON GATE MOS ■ 2536 



RECEIVER OPERATION 
INITIALIZING 

Power is applied, external reset is enabled and clock pulse is 
applied having a frequency of 16 times the desired baud rate. 
The previous conditions will set data available (DA) to a logic 
"0". 

After initializing is completed, user should note that one set of 
control bits will be used for both receiver and transmitter 
making individual control bit setting unnecessary. Data re- 
ception starts when serial input signal changes from Marking 
(logic "1") to Spacing (logic "0") which initiates start bit. The 
start bit is valid if, after transition from logic "1" to logic "O", 
the SI line continues to be at logic "O", when center sampled, 
8 clock pulses later. If, however, line is at a logic "1" when 
center sampling occurs the start bit verification process will be 
reset. If the Serial Input line transitions from a logic "1" to a 
logic "O" (Marking to Spacing) when the 16X clock is in logic 
"1 " state, the bit time for center sampling, will begin when the 
clock line transitions from a logic "1" to a logic "O" state. 
After verification of a genuine start bit, data bit reception, 
parity bit reception, and stop bit(s), reception proceeds in an 
orderly manner. 

While receiving parity and stop bit(s) the receiver will compare 
transmitted parity and stop bit(s) with control data bits 
(parity and number of stop bits) previously set and indicate an 
error by changing the parity error flip flop and/or the framing 
error flip flop to a logic "1". It should be noted that if the No 
Parity Mode is selected, the PE (parity error) will be set to a 
logic "O" 

Once a full character is received, internal logic looks at the 
data available (DA) signal to determine if data has been read 
out. If the DA signal is at a logic "1" the receiver will assume 
data has not been read out and the over run flip flop of the 
status buffer register will be set to a logic "1". If the DA signal 
is at a logic "O", the receiver will assume that data has been 
read out. After DA goes to a logic "1", the receiver shift 
register is now ready to accept the next character and has one 
full character time to remove the received character. 



1. TURN POWER ON 

2. PULSE EXTERNAL RESET 

3. SELECT BAUD RATE-16XCLK 

4. SET CONTROL BITS 










^^ HAS \^ 

^ A STOP BIT ^ 
BEEN RECEIVED 


S^YES 






SET FRAMING ERROR 
REGISTER TO 1 


NO^ 


SET FRAMING ERROR 
REGISTER TO 














TRANSFER DATA BITS FROM 
SHIFT REGISTER TO DATA 
BITS HOLDING REGISTER 



EXAMINE OUTPUTS 

1. STROBE STATUS WORD ENABLE 

2, STROBE DATA ENABLE 



RESET DATA AVAILABLE - DA - 
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TRANSMITTER OPERATION 
INITIALIZING 

Power is applied, external reset is enabled and clock pulse is 
applied having a frequency of 16 times the desired baud rate. 
The above conditions will set TBE, TRE, and SO to logic "1" 
(line is Marking). 

After initializing is completed, user may set control bits and 
data bits with control bits selection normally occurring before 
data bits selection. However, one may set both DS and CS 
simultaneously if minimum pulse width specifications are 
followed. Once data strobe (DS) is pulsed, the TBE signal will 
change from a logic "1" to a logic "0" indicating that the data 
bits buffer register is filled with a previous character and is 
unable to receive new data bits, and transmitter shift register is 
transmitting previously loaded data. When transmitter shift 
register is empty, data bits in the buffer register are immedia- 
tely loaded into the transmitter shift register for transmission. 
The shifting of information from the holding register to the 
transmitter shift register will be followed by SO and TRE 
going to a logic "0". and TBE will also go to a logic "1" 
indicating that the shifting operation is completed and that the 
data bits buffer register is ready to accept new data. It should 
be remembered that one full character time is now available 
for loading of the next character without loss in transmission 
speed due to double buffering (separate data bits buffer 
register and transmitter shift register). 

Data transmission is initiated with transmission of a start bit, 
data bits, parity bit (if desired) and stop bit(s). When the last 
stop bit has been on line for one bit time, TRE will go to a 
logic "1" indicating that new character is ready for trans- 
mission. This new character will be transmitted only if TBE is 
a logic "0" as was previously discussed. 



1. TURN POWER ON 

2. PULSE EXTERNAL RESET 

3. SELECT BAUD RATE - 16 X CLK 




1. LOAD TRANSMITTER SHIFT REGISTER 

2. SO - (START BIT) 

3. TRE - 




TRANSMIT START BIT, DATA 

BITS, SELECTED PARITY MODE, 

AND STOP BIT(S) 




I 
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FULLY DECODED, 
2048-BIT RANDOM ACCESS MEMORY 



DESCRIPTION 

The Signetics 2548 2048x1 Dynamic Random Access Mem- 
ory employs enhancement mode P-channel devices inte- 
grated on a single monolithic chip. The device is fully 
decoded and contains built-in refresh amplifiers. All add- 
ress input data and control lines are directly TTL compat- 
ible. Clocking is performed by three high level (OV to -20V) 
nonoverlapping clock inputs. (Use Signetics N575 Clock 
Driver.) The output data line supplies a minimum "1" 
level output of 60DmA. (Use Signetics 8T25 Sense Amp- 
lifier.) 

FEATURES 

• HIGH STORAGE DENSITY 

• READ ACCESS TIME 345ns MAX. 

• READ/WRITE CYCLE TIME 560ns MAX. 

• REFRESH PERIOD -2mS FOR 0°C TO 70°C 
AMBIENT 

• AUTOMATIC REFRESH OF A 64 BIT COLUMN 
DURING EACH READ 

• LOW POWER DISSIPATION ISOjUW/BIT MAX. 
(AT 1.8MHz) 

o STANDBY POWER ?fiW/BIT MAX. 

• STANDARD 22 PIN DIP PACKAGE, 400 MIL ROW 
SPACING 

• Vcc= 5V, Vbb= 8.5V, Vdd = -15V 

• ALL INPUTS EXCEPT CL1, CL2, CL3 ARE TTL 
COMPATIBLE 

• ADDRESS AND CHIP SELECT INPUT LATCHES 
PROVIDED ON CHIP 

• CHIP SELECT PERMITS SIMPLE MEMORY EX- 
PANSION 

APPLICATIONS 

CORE MEMORY REPLACEMENT 

DOUBLED STORAGE CAPACITY (OVER IK RAMS) 

BUFFER STORES 

MAIN MEMORY 

GENERAL TIMING AND OPERATION 





'^'U 


^" 1 1 V-/ 


1— PI -|- -P2— |- P3 -I-.-P4 1 P6 — -] 



SILICON GATE MOS 2500 SERIES 
PIN CONFIGURATION (TOP VIEW) 



2548 







1 PACKAGE 










'C 




3 


22 




1. 

2. 


Vbb 

NC 


'L 
^C 




3 
3 


21 

22. 

'° 21. 




Chip Select 
Data In 


3. 


Read/Write 


H,. 




J 


8 20. 


vcc 


4. 
5. 


Data Out 

Vdd 




2648 


3 
3 


8 IS- 
IS. 


01 

03 


6. 


Address 5 




' 17. 


02 


7. 


Address 6 


H 




1 


6 16. 


Address 4 


8. 


Address 7 






3 
3 


. 15. 


Address 3 


9. 


Address 8 




14. 


Address 2 


10. 


Address 9 




" 13. 


Address 1 


11. 


Address 10 






J 
3 


3 12. 

2 


Address 









BIPOLAR COMPATIBILITY 

All address lines, control lines and data input lines are dir- 
ectly TTL compatible and defined in positive logic. The 
three clocks require high level drivers. The data out line is 
a non-inverted current source output requiring a sense amp- 
lifier or high impedance gate. (Signetics N575 Clock Driver 
and 8T25 Sense Amplifier are recommended.) 
GENERAL TIMING AND OPERATION 

1. During period 1 internal nodes are precharged. The 
rising edge of CL1 (end of Period 1) docks input 
address and CS data into storage elements. 

2. During period 2 the row and column decoders select 
the desired bit. 

3. During period 3 the information in the bit is exclusive 
OR'd with the selected information contained in the 
column inversion memory. The result is sent to the 
output. The output information is stable near the 
end of period 3. 

4. During period 4.thewrite.enable circuitry is activated. 
The internal data-in level is determined by ex;lusive 
OR'ing the actual input with the selected information 
contained in the column inversion memory. 

5. If a write is desired during period 5, data is written in- 
to the selected bit. The information stored in all 
other bits sharing the same addressed column is in- 
verted and refreshed. The appropriate bit of the 
column inversion memory is also inverted and re- 
freshed. 

If a refresh is desired during period 5, the infor- 
mation stored in all bits sharing the same addressed 
column is inverted and refreshed. The appropriate 
bit of the column inversion memory is also inverted 
and refreshed. 
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PART IDENTIFICATION 



BLOCK DIAGRAM 



TYPE 


PACKAGE 


OP. TEMP. RANGE 


25481 


22-Pin Ceramic DIP 
(0.4") 


0-70° C 


2548XC 


22-Pin Plastic DIP 


0-70°C 



NOTE: "0" == V, "1" = +5 V 

MAXIMUM GUARANTEED RATINGS <l> 

Operating Ambient Temperature 0°C to 70°C 

Storage Temperature — 65°C to 150°C 

All Input or Output Voltage with respect -1-0.3 V to —25 V 

to the most positive supply Vbb 

Supply Voltages with respect to Vbb +0.3 V to -25 V 

Package Power Dissipation at Ta = 25°C 800 mW 

NOTES: 

1. Stresses above those listed under "Maximum Guaranteed 
Ratings" may cause permanent damage to the device. This is a 
stress rating only and functfonal operation of the device at these 
or at any other condition above those indicated in the 
operational sections of this specification is not implied. 

2. The Vqb supply should be applied at or before the Vcc supply. 

3. tf and tf = 20n8i for all inputs. All timing measurements are 
made at the 50% points. 

4. Only CLI and CL2 are required for a short read cycle. 60 ns 
after CL2 the next cycle can start. No refresh occurs when using 
short read cycles. 

DC CHARACTERISTICS 

Ta = 0°C to 70°C, Vcc = 5 V, Vbb = 8.5 V ±0.5 V, VdD 











=£" 




DATA CONTROL 


~\c\ 






m 




M / 1 


J 


1 1 


^r 




—X — 1 — 






° 0=^ 


A, 


^v_l— 








1 — 1 


A3 






— 




"~*vlt— m 










__ .___ ... 1 


3.-e,TC0.u™,NVB„™N.™™v 




) r 


1 


16 


A, 




b,..b,t':.«c„v 


— 




-^ S,3.,t"4«0„V 


- Ei 


^A, 


♦ ' = 




J,S 






10 1 


^°^«^ .Ji 






|,e 


" 


|,e 


..b,;l„o„v 


^ 


oeco"e 


^ ....Z..0.. 




A3 


i i 


M 














„0«.0P„ESSBUP«„*™=TO.E 






i i i L L i 







—15 ±1 V unless otherwise noted 



(2) 



SYMBOL 


TEST 


MIN. TYP. MAX. 


UNIT 


CONDITIC 


)NS 


'LC 


Clock Load Current 




5.0 


ma 


VCLK = VdD 




ILI 


Input Load Current 




1.0 


ma 


V|N = Vdd 

CLI 


= vdd 


ILO 


Output Leakage Current 




1.0 


ma 


VOUT = Vdd, CL2 
CL3 


= vcc 
= vcc 


IDD 


Average Power Supply Current 




10.0 


mA 


Ta = 25 C, Tcyc - 


560 ns 


■ bb 


Average Power Supply Current 




500.0 


MA 


Ta - 25 C, Tcyc ~ 


560 ns 


V|L 


Input Low Voltage 


Vdd-10 


Vcc -4.5 


V 




VjH 


Input High Voltage 


Vcc -1-5 


Vcc 


V 




V|LC 


Clock Input Low Voltage 


-16 


-14 


V 




V|HC 


Clock Input High Voltage 


Vcc -1-5 


Vcc 


V 




'OH 


Output High Source Current 


0.6 




mA 


Rl = 1.1 K connectjed to V 


lOL 


Output Low Source Current 




25.0 


mA 


R L = 1.1 K connecl|ed to V 


cadd 


Address Input Capacitance 




5.0 


pF - 




ccs 


CS Input Capacitance 




5.0 


pF 




Crw 


R/W Input Capacitance 




5.0 


pF 


-V|N=Vcc, =1IV|Hz 


cdi 


Dl Input Capacitance 




6.0 


pF 




CCLI 


CLI Input Capacitance 




35.0 


pF 




CCL2 


CL2 Input Capacitance 




16.0 


pF 




CCL3 


CL3 Input Capacitance 




25.0 


PF 




COUT 


Output Capacitance 




5.0 


pF 


vcLi = Vdd. vout = vcc 

VCL2 = VcL3=Vccf=1 MHz 



I 
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AC CHARACTERISTICS*^^ 

Ta = 0°C to 70°C, Vcc = 5 V, Vbb = 8.5 V ±0.5 V, Vqd = -15 V ±1 V unless otherwise noted. '2) 



SYMBOL TEST 


MIN. TYP. MAX. 


UNIT 


CONDITIOIMS 


General Memory Cycle Timing 








TrEP Time Between Refresh 


2.0 


ms 




Tipw CL1 Pulse Width 


75 


ns 




Ti2 CL1toCL2Gap 


75 


ns 




T2PW CL2 Pulse Width 


240 


ns 




T23 CL2 to CL3 Gap 


50 


ns 




T3PW CL3 Pulse Width 


70 


ns 




T31 CLStoCLIGap 


50 


ns 




Tas Address & Chip Select Setup Time 


40 


ns 




Tah Address & Chip Select Hold Time 


60 


ns 




Tout CL2 to Output Access Time 
TCYC Cycle Time 


230 
560 


ns 
ns 


RL = 1.1K,^'- = 30pF 

Vref = 500mA 


TSRC *^* Short Read Cycle Time 


450 


ns 




T21 (4) CL2 to CL1 Gap (for SRC only) 


60 


ns 




Read/Refresh Cycle Timing 








TaCCI CLI to Output Access 


380 


ns 


Tipw + T12 + Tout 


TaCCI Address or Chip Select to Output 


345 


ns 


Tas + T12 + Tout 


TrwS3 R63d Setup Time 


60 


ns 




TrwH3 Rsad Hold Time 


20 


ns 




Read/Write Cycle Timing 








"'"RWS2 Write Setup Time 





ns 




TdsI Data High Setup Time 


100 


ns 




TdSO Data Low Setup Time 


60 


ns 




Tdh Data Hold Time 


20 


ns 





GENERAL NOTES: 

A. Euerytime a column is accessed during a normal memory cycle {either a READ or a WRITE, but not a SHORT READ), all 64 bits in that column 
are refreshed. 

B. Refreshing continues to occur even if the device is not selected (CS = "1"). 

C. When CS = "1" the Data In and Read/Write inputs are disabled so that no data can be written into the device. When CS = "1", the output of the 
device is left floating so that many device outputs can easily be OR'ed together. 

D. Aq through A4 are the column address lines. A5 through A.|o are the row address lines. 

E. For proper refreshing, all column addresses (32 of them) must be selected at least once during every 2 ms period. 

F. Inputs Aq through A-jg a"d CS are essentially clocked into the device on the rising edge of CLI. They are then held by internal latches for the 
duration of each memeory cycle. 

G.The RAM is non-inverting such that data written in as a "1" (Dl = "1") is read out as a positive current greater than 600 mA. Data written in as a 
"0" is read out as a very small current less than 25 mA. 
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|VIOS" 



TIMING DIAGRAM 



CLOCK 1 VCC 

VdD 

CLOCK 2 VcC 



_LJ 



Vdd - 



ADDRESS Vcc-1-5 

& 

CHIFSELE 



Vcc -4.5 



READ/REFRESH CYCLE 
TcYC 



w 



Tl2 



■*-'''2PW- 



'S {- 



TSPW 



READ/WRITE CYCLE 
TCYC 



u 



\ r 



NOTES; 

1. Signal may change with no effect. 

2. Data In can go low but cannot go high during this time. 




^^Z\ ^ZCl 



SHORT READ CYCLE 
TSRC 



'dT 



A { 



I 
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8192- BIT HIGH SPEED 
STATIC READ-ONLY MEMORY 



PRELIMINARY SPECIFICATION 

DESCRIPTION 

The 2580 is a high' speed 8,192 Static Read-On ly Mem- 
ory available in a 2048x4 organization. This device has 
TTL compatible inputs and outputs and requires -i-5V and 
-12V power supplies. A READ input controls the entry of 
data from the ROM into output latches. Three-state outputs 
allow OR tying for implementing larger memories. The out- 
puts are enabled by a programmable four bit select code 
applied to four binary chip select terminals. 



FEATURES 

• 2048x4 ORGANIZATION 

• 625ns TYPICAL ACCESS TIME 

• STATIC OPERATION, NO REFRESHING 

• OUTPUT LATCHES 

• BUILT-IN 1 OF 16 CHIP ENABLE DECODER 

• TTL/DTL COMPATIBLE INPUTS 

• TTL/DTL COMPATIBLE THREE-STATE OUTPUTS 

• Vcc = +5V,Vgg = -12V,Vdd = 0V 

• 24 PIN SILICONE DIP 

• SIGNETICS P-MOS SILICON GATE PROCESS 
TECHNOLOGY 



APPLICATIONS 

• MICRO-PROGRAMMING 

• LOOK-UP TABLES 

• CODE CONVERSION 

• RANDOM LOGIC SYNTHESIS 

• CHARACTER GENERATION 

BIPOLAR COMPATIBILITY 

All inputs of the 2580 can be driven directly by standard 
bipolar integrated circuits (TTL, DTL, etc.). The data out- 
put buffers are capable of sinking a minimum of 1.6mA 
sufficient to drive one standard TTL load. 
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SILICON GATE MOS 2500 SERIES 

PIN CONFIGURATION (Top View) 



N,l PACKAGE 



1. 


Vcc (+5V) 


2. 


GND 


3. 


READ 


4. 


AC 


5. 


A1 


6. 


A2 


7. 


A3 


8. 


A4 


9. 


A5 


10. 


A6 


11. 


A7 


12. 


A8 



C 




n- 


C 




Il23 


C 




:]22 


*c 




Il2, 


c 




D^" 


«E 


2580 


I|19 


^C 




n- 


bC 




D" 


«c: 




Hie 


"L 




^,B 


^c 




n- 


^c 




H" 



24. 


Vdd (ov) 


23. 


CS1 


22. 


CS2 


21. 


CS3 


20. 


CS4 


19. 


OUT 1 


18. 


OUT 2 


17. 


OUTS 


16. 


OUT 4 


15. 


Vgg(-12V) 


14. 


A10 


13. 


A9 



PART IDENTIFICATION 



PART NUMBER 


OP. TEMP. RANGE 


PACKAGE 


2580N 


0-70°C 


24-PIN DIP 


25801 


0-70°C 


24-PIN DIP 



Note: "0" = QV, "1" = +5V 
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BLOCK DIAGRAM 



A9 O- 
A10O- 



2580 



READ GENERATOR 



ROW 
DECODER 
(1 of 64) 



y— 



COLUMN 

DECODER 

(lots) 



COLUMN 

DECODER 

(1of4) 



LLJLLJXa 



P YYYY 



OUT 4 OUT 3 OUT 2 



6 

0UT1 






MAXIMUM GUARANTEED RATINGS (1) 



Operating Ambient Temperature 
Storage Temperature 



0°Cto70°C 
-65°Cto+150°C 



Pacl<age Power Dissipation2 @ 70° C 
Input3 and Supply Voltages 
witli respect to Vcc 



730mW 
+0.3 to -20V 
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be CHARACTERISTICS 

Ta = 0°C to +70°C; Vqc = +5V ±5%, Vqd = OV, Vqg = -12V ±5% unless otherwise noted. (See notes 4, 5, 6, 7) 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


ILI 


Input Load Current 




10 


500 


nA 


V|N = -5.5V 
Ta = 25° C 


ILO 


Output Leakage Current 




10 


1000 


nA 


VoUT = OV 
Ta = 25° C 
VCE = Vcc 


'CC 


Vcc Power Supply Current 




23 


35 


mA 


(8) 


•gg 


Vgg Power Supply Current 




23 


35 


nnA 


(8) 


V|L 


Input Logic "0" 






1.05 


V 




V|H 


Input Logic "1" 


3.2 




5.3 


V 





AC CHARACTERISTICS 

Ta = 25°C; Vcc = ^V ±5%, Vqd = OV, Vqq = -12V ±5% unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNIT 


CONDITIONS 


Vol 


Output Logic "0" 






0.8 


V 


One TTL Load 


VOH 


Output Logic "1" 


3.5 






V 


One TTL Load 


tRpw^O 


Read Pulse Width 


500 


400 




ns 




tRpw9 


Read Pulse Width 


500 


400 




ns 




tAD 


Address Delay Time (11) 






50 


ns 




tAH 


Address Hold Time 









ns 




tAI 


Address to Output Delay 




625 


700 


ns 




tA2 


End of Read Pulse to Output 
Delay 




200 


250 






C|N 


Input Capacitance 






10 


pF 


f= 1MHz, Vac = 
25mV p-p 
V|N = Vcc 



NOTES: 

1. Stresses above those listed under "Maximum Guaranteed Rating" 
may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of 
this specification is not implied. 

2. For operating at elevated temperatures the device must be 
derated based on a +150°C maximum junction temperature and 
a thermal resistance of 1 1 0°C/W junction to ambient. 

3. All inputs are protected against static charge. 

4. Parameters are valid over operating temperature range unless 
specified. 

5. All voltage measurements are referenced to ground. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 
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7. Typical values are at +25 C and nominal supply voltages. 

8. Outputs open, tppyy = 500ns, tppyy = 500ns. 

9. During tRpyy data is clocked into the output latches and the 
address decoders are precharged in preparation for the next 
cycle. 

10. During tpp^ addresses are decoded and sent to the memory 
matrix; and the stored memory data is moved to the data inputs 
of the output RS latches. This data is clocked into the output 
latches at the end (falling edge) of the READ pulse. After ty5^2. 
data appears at the output terminals. 

11. Addresses must be stable within 50ns after the READ line rises 
and must remain stable until the READ line falls. 



SILICON GATE MOS ■ 2580 



TIMING DIAGRAM 



ADDRESSES *^^ 
AND CHIP 
SELECT 



J ^ / '^_^ 



_ _ _ /1 \stIbl¥A maychange_ _ ^'^UleA . 

>rz: 



_y 



/CUT: 



Note: All measurements made at 50% points. 
Input tf = tf = 10ns. 



AC TEST SETUP 



I 



lOpf 



.. r 

(8380) , 

I 



CSn 

Vdd GND Vqq 



-^=0 



I 
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CODING FORMAT 

Coding data for the 2580 may be sent to Signetics via punched cards or via a written truth table. Cards are preferred since errors 
are essentially eliminated. 

On receipt of a card deck, Signetics will translate the card deck to a truth table using the Signetics Computer Aided Design 
(CAD) facility. The truth table will then be sent to the customer requesting engineer for final approval. On receipt of final ap- 
proval, Signetics will cut the rubylith mask and proceed with manufacture. 



CARD FORMAT 



COLUMN 8,9 

CUSTOM DESIGNATION "CM" 



(IDENTIFICATION CARDS) 

COLUMN10, 11, 12, 13, 
CUSTOM NUMBER (ASSIGNED 
BY SIGNETICS) 



BASIC PART TYPE 



ffiiseoN /t;i 



W' 




COLUMN21,22, 23, 24, 
CHIP SELECT CODE 
(CS4,3,2, 1) 

COLUMN 26-80 

CUSTOMER IDENTIFICATION 



■'COBTB UOO ACME MEWDRIES P:^ 135217- 
I III II I I II 

I I I III I I I 



OOOIOOIOO 0000 OOOOOOOOOIIOOOOOOOOOOOOOIOOIOOIIOOOOOOOOOOOIIOOOOOOOOOOOO'OOOOOOOOO 0001 

W 3 4 S i I < inill2lllllSIIIMII9i02IZntMna2inn]I]inOU)i](]r3l))«ll4i4l444S4«47<l<l»SIUS)MSSSiS)ilHNII«IBUIS«nHH»III2ISr<TS;tIin7)Ill 

11 II ii|niiiiiniiii||ii]|niniiiinin|ii|in|ii|iiiiiniiiiniinniinnnii 

12 222 2 222 2 2 22 2 2222 2 222 2 2222222222222212222222212222222222222 222222 22222 2 22 2 22 2 2 2^ 



PERSON RESPONSIBLE FDR REVIEWING SIGNETICS 
COMPUTER GENERATED TRUTH TABLE 

yC ATTN. J.Q. ENGINEER. MEMORY PROD. MGR. 
/I I I I I I 11 II I II I I 

III I I I I III III II 

I tout 111(00010 tottteiot OS otioooHteeoooosoeooeoo 00 00 00 1 000 00000 00 00 0000 oetoioit 

I 1 1 4 1 1 1 1 iNiMiiii4HHi)iiiiNtiBni4nii»nnaii>tUMn)ii'iiii4i4i4i4i444S4i4i4i4iHti»sii4SiH»un<>iiiiuuis«»aHiin7iMr4nni)nnM 

n 1 1 1 1 1 1 1 1 1 n 1 1 1 n 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 n n n I n 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 n I 

2222222222222222222222 2222222 22 2222 22 22 222222 22 22222 22 22 2222 22222222 2 2222222222}. 



STREET ADDRESS 



CITY STATE ZIP 



SUNNYVALE. CALIFORNIA 94086 
II II II II 



II 



III 



io||to||tit|itittittoo(ooo|ottoototitteoooootototooooooitittittoottottitetiiitii 

I I 1 4 > I 1 1 iiiMiiiii4iiiiiMiiiiitiDnHnaiiiiniiiiiinMHiiii»ii4«4i«4i444i«4i4i4iiisiusiS4tsiiuM»««uiiHnH»iiNnnHnMnn»nnii 

iniiiii|nin|iiinii|iiininiiiiiiiiiiiinninMiiiinniinniiiiiiniinii 

221222222222222222222222222222222222222222222 22222222222222222222222222222222222 



COMPANY NAME 



^. ACME MEMORIES INC, 
I II I I II I II 

I I III I 

oooooooitoootoioootoootooittitttetooottitotettioottoootittiittoootootittiitttiti 

I I 1 4 1 1 1 1 III II II II 14 iiHii II iiii)iRtii4niiniiii]iiiiini4»iiiriiii4i4i 4)414441414) 4i4iHiiui)S4siiiUHUiiiiuuH»ii»Htinniiiii4nnrinn« 

iiinniiiiiiniiinnininininninnininininiiiiinnniniiiiiiinnii 

22222222222222|22;22222222222222222222222222222222222222222222222222222222222222, 
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SILICON GATE MOS ■ 2580 



CODING FORMAT (Cont'd) 



DATA CARD FORMAT 


Col 1-4 


Col 5 


Col 6-9 


Col 10 


Col 11-14 


Col 15 


Col 16-19 



Decimal equivalent of first data word location. 

Example: 0124 

Note: leading zeros must be used for addresses from 0000 to 0999. 

Dash {-) to separate numbers 

Address of last data word on card 

Blank 

First data word (0^, O3, O2, O1 ) 

Blank 

Second data word 
Etc. thru column 71 
Col 72-80 Reserved for comments (These columns are ignored by the 

computer) 

Up to twelve (12) data words can be coded on one card. Less than 
12 may be used as long as the first and last addresses are given in 
columns 1-9. 



EXAMPLE 



A)ooo-oon 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 RKseRveD 

FOR 
I COMMENTS 

llllO||OOO||||O|||OO||O|O||OOO|O||O|O|OO|OO|O|OOOOO|||OO||OOO|O|OO|O9OOI)D'Hyj}S0 

12 3 4 5 6 7 9 9 10 11,1213 14 15 IS 17 IB 19 20 21 22 23 24 25 2E 21 28 i9 30 3132 33 34 3S 36 3738 39 40 4U2 43 44 4S 46 47 49 49 S0 5I S2 S3 S4 ^5 56 57 S8 S9 60EI e2 63S(SSEE6r 68 63 » 71 71! ^^»;»/()nj»^M9 

inniiiiiniinni ml mill 111 mill 111 11111 iiii|n]i|ii|i|i|ii|iiiiiiiinint 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ? 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2.ni 2 2 H ? 
333 33333333333333333333333333333333333333333333333333333333333333333333331333333 

4 4 4 4 4 4 4 4 4 4 4444444444444444444444444444444444444444444444444444444444444444444444 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S.$ $ 5 ,$ S S S.S 
66 (18666 6 666 6 6666666 6666 6666666666 6 66666666 66 66 6668 6666 6666G 6 66 6 666 66 666U$B$HU 

nmnmmmnmmmimnmmmmmnmmmnmmmuiinuu 

8 8 8 B 8 8 8 8 8 8 8 8 B 8 8 8 B 8 6 8 a 6 8 a 8 6 8 8 8 8 8 6 a 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 6 8 8 8 8 8 8 8 8 8 8 9 $ $ M.9 1 M 
99<l9999d9999999g9999999999399999999999999999999999999999999999999999999H3'9H$H , 

I 2 3 < S e 7 e J 10 II 121314 l5liUI8l9202l 22232425262728293031 323334353637393940414243444546474B495DSI S2S3S45S5E575859E06IE26364SSEE67E8697a;i7n^n?U$l?!f>l!>D J 
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TRUTH TABLE WORKSHEET 






mmsAL 


04 


% 


02 


m 





































































































































































































































































































































H 


^ 




n " 



































































































































































































































































































































Note: 

"1" = +5V 

"0" = OV 

(Copy this form when submitting written truth table) 

7-158 



SigilDtiGS 



FULLY DECODED, 1024-BIT 
STATIC RANDOM ACCESS MEMORY 



ADVANCED SPECIFICATION 



SILICON GATE MOS 2600 SERIES 



2602 
2602-1 



DESCRIPTION 

The Signetics 2602 is a medium speed, static random access 
memory offering a 1024x1 organization. Fabricated with 
low threshold N-Channel silicon gate technology, the 2602 
yields an access and read cycle time of less than 1 ;us for the 
standard version and 500ns for the-1 version. Write cycle 
time is 500ns. 

The 2602 is fully static, requiring no clocks and is com- 
pletely DTL/TTL compatible including the single -i-5V 
power supply requirement. 

FEATURES 

• 1024x1 STATIC OPERATION 

• 100% TTL COMPATIBLE 

• LOW ACCESS AND CYCLE TIME: 



PIN CONFIGURATION 



2602 IMS 

2602-1 500ns 

0.2mW/BIT 
16-PIN DIP 



• LOW POWER DISSIPATION 

• STANDARD PACKAGE 

• Vcc = +5V 

• SIGNETICS N-CHANNEL SILICON GATE TECHNOLOGY 

• TRI-STATE OUTPUT 

APPLICATIONS 
PERIPHERAL MEMORIES 
BUFFER MEMORIES 
MINICOMPUTER MEMORY 

BLOCK DIAGRAM 



A40J 












WRITE CIRCUIT 



h 



CHIP SELECT 



SENSE/OUTPUT 




116 [15 Im 
A5 A6 A7 As A9 





B & 1 PACKAGES 






• 










c 








3- 




c 








D- 




^c 








D" 




c 




2602 




D" 




c 








D- 




'C 








D" 




c 








D- 




c 








H^ 


1. 


Address 6 


16. 


Address 7 


2. 


Address 5 


15. 


Address 8 


3. 


Read/Write 


14. 


Address 9 


4. 


Address 1 


13. 


Chip Select 


5. 


Address 2 


12. 


Data Out 


6. 


Address 3 


11. 


Data In 


7. 


Address 4 


10. 


Vcc 


8. 


Address 


9. 


Ground 



PART IDENTIFICATION 



TYPE 


PACKAGE 


^A 


OP. TEMP. RANGE 


2602 B 
2602-1 B 
2602 1 
2602-11 


16-Pin Plastic DIP 
16-Pin Plastic DIP 
16-Pin Ceramic DIP 
16-Pin Ceramic DIP 


IMS 
500ns 
IMS 
500ns 


0-70OC 
0-70OC 
0-70OC 
0-70OC 
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SILICON GATE MOS ■ 2602/2602-1 



MAXIMUM GUARANTEED RATINGS: 



Operating Ambient Temperature 


0°C to +70°C 


Storage Temperature; All Input, 


-65°Cto+150°C 


Output, and Supply Voltages with 




respect to Vss 


-0.5 V to +12 V 


Package Power Dissipation "B" Pkg. 


640 mW 


"1" Pkg. 


800 mW 



DC AND OPERATING CHARACTERISTICS: 

Ta = 0°C to +70°C, Vcc = +5V ±5%, Vss = OV unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


Ili 


Input Leakage 






500 


nA 


V|N = 5.25V 


'LO 


Output Leakage 






500 


nA 


VoUT = 5.25V 


V|H 


Input High Level Voltage (All Inputs) 


2.2 




5.25 


V 




V|L 


Input Low Level Voltage (All Inputs) 


-0.3 




0.65 


V 




Vol 


Output Low Voltage 







0.4 


V 


Iql = 1.6 mA 


VOH 


Output High Voltage 


2.4 




Vcc 


V 


lOH =-100mA 


'cc 


Supply Current 




35 


50 


mA 


Output Open 


C|N 


Input Capacitance (Any Input) 




5 


10 


PF 




COUT 


Output Capacitance 




5 


10 


PF 





AC CHARACTERISTICS: 

Ta = 0°C to +70°C, Vcc = +5V +5%, Vss = OV unless otherwise noted. 



SYMBOL 


TEST 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 




READ CYCLE 












tRC 


Read Cycle 2602 

2602-1 


1.0 
0.5 






MS 
MS 




tAC 


Address to Chip Select Delay 2602 






0.4 


MS 


At Minimum 




2602-1 






0.2 


MS 


Read Cycle 


tA 


Access Time 2602 

2602-1 
WRITE CYCLE 






1.0 
0.5 


MS 
MS 




tw 


Write Cycle 


IMS 






MS 




*AC 


Address to Chip Select Delay 


0.05 






MS 




two 


Address to Write Pulse Delay 


0.4 






MS 




twp 


Write Pulse Width 


0.5 






MS 




tDW 


Data Set-up Time 


0.25 






MS 




tPH 


Data Hold Time 

CHIP SELECT AND DESELECT 


0.1 






MS 




tew 


Chip Select Pulse Width 






0.3 


ns 




tea 


Access Time Through Chip Select Input 






0.2 


MS 




tCD 


Chip Deselect Time 






0.2 


MS 




tR/WS 


Read/Write Set-Up Time 


0.5 






MS 
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TIMING DIAGRAMS 



READ CYCLE 



WRITE CYCLE 



._A 



,. / 




Y 

7l 



L-J 



P^' 



CHIP SELECT AND DESELECT 



s— J - 



F~J 



r 



NOTE: Timing measured from 50% points. 
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CUSTOM CODING INFORMATION 



COMPANY. 
ADDRESS- 

criY 



.STATE. 



ZIP. 



TEL. 



AUTHORIZED SIGNATURE. 

BASIC PRODUCT TYPE 

DATE 



CUSTOMER PRINT OR I.D. NUMBER. 
PURCHASE ORDER NUMBER 



BASIC INFORMATION 

■ DEVICE TYPE N24 I — I I — I 

■ NUMBER OF CHIP SELECTS IHl 1 [H 3 

■ CHIP SELECT CODE CZI CE3 EH CE2 I IcEi 

■ OUTPUT DEVICE CH MOS RESISTOR 

CZI TTL (Bare Drain) 

■ ORGANIZATION □ 8 X 256 JZH 4 X 512 

CH 8X128 □ 4X256 

■ PACKAGE □ 16 PIN □ 24 PIN 

■ LOGIC "1" MORE NEGATIVE VOLTAGE 
LOGIC "0"MORE POSITIVE VOLTAGE 

■ INSTRUCTIONS FOR COMPLETING TRUTH TABLE 
(Required only if computer punch cards are not used) 

FOR 8 X 256 USE COLUMN I ADDRESS- OUTPUTS 

B1-B8 
FOR 8 X 128 USE COLUMN I ADDRESS- OUTPUTS 

B1-B8 
FOR 4 X 256 USE COLUMN I ADDRESS WORDS 

0-127, OUTPUTS B1-B4; COLUMN II ADDRESS 

WORDS 128-255, OUTPUTS B5-B8 
FOR 4 X 512 USE COLUMN I ADDRESS WORDS 

0-255, OUTPUTS B1-B4; COLUMN III ADDRESS 

WOR DS 256-51 1 , OUTPUTS B5-B8 



ORGANIZATION 

The Signetics 2400 Series is a family of read-only memories. 
The 2410, 2420, and 2430 Series are offered with the fol- 
lowing organizations. 
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2410 



hC 




n^oc 


sc 




2HX4 




D*. 


»,c 


»C 






D«' 


"C 






3>l 
3>J 


D*« 


"JO 






Ms 
3»7 


D'' 


o,L 


«7C 






Dvo. 


»4C 








HCE 


'ssr 




n». 


8 




9 



2410 Series- 1024 bit read-only 
memory organized as 256 words 
of 4 bits in a 16 pin dip. 



2420 



^>C 




^"00 


i.[2 '2»«» 


D"t 




•c 




3B| 


»C 






3«2 

3Bj 


D"2 


»iL 


»4i: 




It, 

3«, 


JA* 


SaL 


»7C 




3B. 

3«7 


J*5 


B^l 


«,c 




3», 


|A, 


'C 








D*7 


bC 


2MX4 hv... 


»iC 






-J 


Bet: 






]e, 


Dmc 


B'L 






Mj 
Dag 


JCE 


n»l 


«tC 




:»7 lA, 




«7C 








v„[ 


«iC 




Inc 


\? 




n 



2420 Series- 1024 bit read-only 
memory organized a 128 words 
by 8 bits or 256 words by 4 bits 
if the 256 words by 4 organization 
is specified outputs will appear on 
pins 4, 6, 8, and 10. 



2430 



A,C 




IIVoo 


hC 




296X6 




D«; 


AC 




:bi 


*,c 








DCE* 


bC 






38s 


Da. 


b£ 


»7: 




]B7 


D*s 




««[ 




]8l 


1*6 
D»7 




BC 




SI2X4 




3h 


«iC 






Bell 


»5C 




3B| 


D«06 


B7C 


«5C 




:3Bj 
:b5 


JMC 


B.L 


»7C 




3B, 


DCE 


VssL 

12 


«,c 






Da, 

13 





2430 Series- 2048 bit read-only 
memory organized as 256 words by 
8 bits or 512 words by 4 bits. If the 
512 word by 4 organization is speci- 
fied outputs will appear on pins 4, 
6, 8, and 10, 



2400 SERIES CUSTOM CODING INFORMATION 



ROM SELECTION CHART 



TYPE 


ORGANIZATION 


PACKAGE 


OUTPUTS 


CHIP SELECT CONTROLS 


N2410I 


256x4 


16-Pin Ceramic DIP 


MOS Pull-up 


1 


N2411I 


256x4 


16-Pin Ceramic DIP 


Bare Drain 


1 


N2420Y 


128x8,256x4 


24-Pin Ceramic DIP 


MOS Pull-up 


1 


N2421Y 


128x8,256x4 


24-Pin Ceramic DIP 


Bare Drain 


1 


N2425Y 


128x8,256x4 


24-Pin Ceramic DIP 


MOS Pull-up 


3 (binary coded)* 


N2426Y 


128 X 8,256x4 


24-Pin Ceramic DIP 


Bare Drain 


3 (binary coded)* 


N2430Y 


512x4,256x8 


24-Pin Ceramic DIP 


MOS Pull-up 


1 


N2431Y 


512x4, 256 X 8 


24-Pin Ceramic DIP 


Bare Drain 


1 


N2435Y 


512x4,256x8 


24-Pin Ceramic DIP 


MOS Pull-up 


3 (binary coded)* 


N2436Y 


512x4,256x8 


24-Pin Ceramic DIP 


Bare Drain 


3 (binary coded)* 



•Mask Programmable 



CIRCUIT OPTION 

The following circuit options are available for the user's 
particular needs: 

OUTPUT BUFFER 

For all series the user has the option of MOS or TTL 
outputs. This must be specified by the user. 

■ MOS output- an output having an MOS resistor con- 
nected to Vqd. This allows interfacing with other 
MOS devices. 

■ TTL output- an output having no MOS resistor con- 
nected to Vdq. Connmonly called a "bare drain" 
output; this allows direct interfacing with TTL 
circuits and external "wired AND" capability. 



CHIP SELECT 

■ "Single" ROM- one which has only one chip select. A 
logical "0" on the chip select line places all outputs in 
the "^" state (or open-circuited in the case of a"TTL" 
output). 

■ "Coded" ROM- one which has a three digit binary code 
chip select. This allows paralleling up to eight devices 
without external chip select logic thereby allowing the 
user to save the cost of extra packages and PC board 
space. 

■ 2410 Series may only be ordered as a "single" ROM 
(one chip select). 

■ 2420 and 2430 Series may be ordered as "single" or 
"coded" ROM's (one chip select or three chip selects). 



DEFINITIONS 

Logic definition: 
All logic is assumed negative 
"0" is the more positive voltage 
"1" is the more negative voltage 



Input definition: 

A1 is the least significant input address 

A8 is the most significant input address 



INPUT FORMAT 

Programming information for Signetics' 2400 Series should 
be transmitted to Signetics in the form of computer 
punched cards accompanied by information on the various 
circuit options desired. Upon receipt of each deck 
and the circuit option desired for that deck a computer gen- 
erated truth table will be made and a copy of this truth 
table returned to the customer. This minimizes the possi- 
bility of error and allows the best possible delivery (nor- 
mally 4 weeks after receipt of card deck). 

Upon receipt of the computer generated truth table check 
it carefully and if any errors are discovered notify Signetics 
immediately. 

The Signetics' 2400 Series Read-Only Memory can be pro- 
grammed so that for any binary input A1 through A8 the 
outputs B1 through B8 are uniquely determined. Each 
deck of cards sent to Signetics must fcontain a card des- 
cribing the options desired (card 1), the unique outputs for 
each word in memory (cards 2 through 129 or 257, de- 
pending on organization), and cards specifying the address 
to which the computer generated truth table should be 
sent. Cards should be punched according to the format on 
the following pages. 

If it is not feasible to use computer punched cards, the user 
should describe the circuit option desired and complete 
the truth table. Upon receipt of pages Signetics will punch 
the computer cards and return a copy of the computer 
generated truth table, (the user can realize a substantial 
savings associated with the coding charge by using com- 
puter cards). 
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2400 SERIES CUSTOM CODING INFORMATION 



CARD1 



COLUMN 



DATA 



1-8 Starting at column 1- punch "coded" or 

"single" 
9-11* If "coded", punch the binary code chip 

select (i.e., 101), if "single" leave blank 
12 Leave blank 

13-17 Punch the ROM organization desired (i.e., 

8 X 256, 4 X 512), etc. 
18 Leave blank 

19-21 Punch MOS for an MOS output. Punch TTL 

for a TTL output (bare drain) 
22-27 Leave blank (For CM No.) 

28-33 Punch the basic device type desired (i.e., 

N2410I, N2420Y), etc. 
34-80 Comments punched here will appear as the 

title on the truth table. This should include 

customer part identification 
*CE3, CE2 and CEi respectively 



CARD 2 THROUGH 129 (8 X 128 Organization) 
2 THROUGH 257 (8 X 256 Organization) 



Each card specifies the output of one 8-bit word in 
columns 1 through 8. The decimal equivalent of the binary 
coded input address for that word is punched in columns 
78, 79, and 80. 

COLUMN DATA 

1-8 Punch outputs B1 through 88 in columns 

one through eight respectively 

9-77 Leave blank 

78-80 Punch decimal equivalent of binary coded 

input address which corresponds to the 
outputs punched in Columns 1-8 

Column 78- Hundreds Digit 
Column 79- Tens Digit 
Column 80- Units Digit 



CARDS 2 THROUGH 257 
(4 X 512 Organization only) 



Each card specifies the output of two 4-bit words in 
columns 1 through 8. The decimal equivalent of the bi- 
nary coded input address is punched in columns 78. 79, 
and 80. 

COLUMN DATA 

1-4 Punch output for words 0-255 

5-8 Punch output for words 256-51 1 

9-77 Leave blank 

78-8 Punch decimal equivalent of binary coded 

input address of the word corresponding to 
the outputs punched in Columns 1-4 

Column 78- Hundreds Digit 
Column 79- Tens Digit 
Column 80- Units Digit 



CARDS 2 THROUGH 129 
(4 X 256 Organization only) 



Each card specifies the output of two 4-bit words in 
columns 1 through 8. The decimal equivalent of the binary 
coded input address is punched in columns 78, 79, and 80. 

COLUMN 

1-4 
5-8 
9-77 
78-80 



DATA 

Punch output for words 0-127 

Punch output for words 1 28-255 

Leave blank 

Punch decimal equivalent of binary coded 

input address corresponding to the outputs 

punched in Columns 1-4 

Column 78-Hundreds Digit 
Column 79- Tens Digit 
Column 80- Units Digit 
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2400 SERIES CUSTOM CODING INFORMATION 



EXAMPLE cards: 
ADDRESS CARDS 



iATTN: 



THE PERSON'S NAME WHO WILL REVIEW THE TRUTH TABLE 
II I I I I I I II II I 



II 






t CITY 
I 



STATE 
I I 



ZIP CODE 
I II 



A 



"N 



STREET ADDRESS 
II III I 



C YOUR COMPANY'S NAME 
II II 

I ill I II 



A 



OOiO|OOOOOOOOiO|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOnOOOOOOOOOOOOOOOOO 

J^ nni 11111 i|i 1 ) tii|i 1 1 1 1 1 1 1.1 nil 11 II n 1 1 iin II II 1 1 M 1 1 n 1 1 1 ill 111 1 11 11 1 1 iiHi 11 ) 



CARD 1 



rCODED 101 8X266 TTL 
I III 



N2436Y SIGNETICS HAS THE FASTEST R.O.M.'i 
II I II II II II 



tooooQoooioooiooooiioooooooooooiioiooooiooioooioioooooiioiiooooooooiooooooeooei)a 

I ! } < '^ S f i t lill :/lll<lilbl'IIIS203l!?23M»»2r2inN3IJi33M3iXir3l3$4l4l4243444S4l4;4M)MSIStUMS$$ISrUSIN(IUUMnMirMtlMnrirSMHnrrnnN 

iiiiiiii|i|iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiii!iiiiiii 



The above specifies a "coded" ROM with the binary coded 
chip select "101" organized 8 X 256 with TTL outputs 
(bare drain). The basic device type is a N2436Y ("Y" in- 

CARDS 2-129 AND CARDS 2-257 



dicates a 24-pin ceramic DIP. 
range: -25°C- +70°C). 



N indicates temperature 



'^01111111 



256 



^01010101 



^ 



127> 



10101010 



'11100100 



010 A 

"oo^ 



80l||Oi|BO0000000000000O00000000O0000O0000000000 0000000000000000000000000e000|ii 
I I I « s t r t iMinn3t4ii>itw>iisn;i>n4M»HirMnN3i3i3j)4 3S3i3)3i}t«i4i4243444S4i4r4i<iMsius3J4S)S(s;usie«(i(2(3M(5(it'HMnMr2;3?«HnrMinw 

lilii|iini I I1I11I1I1I11 1 1 Mil 11 mil 1 11 Mill 111 II11I11II I 111 iiiiiiiiniiiiinn 



I 



Outputs B1 through B8 are in columns 1 through 8 

respectively 

Decimal equivalent of binary coded input address is in 

columns 78, 79, and 80 

For 8 X 128 and 8 X 256 organizations- outputs are B1 

through B8 respectively 

For 4 X 512 organization: 

Data card Word 000 outputs B1 through B4 

respectively 

Word 256 outputs B5 through B8 

respectively 
Data card 10 Word 010 outputs 81 through 84 



respectively 

Word 266 outputs B5 through B8 
respectively 
For 4 X 256 Organization: 

Data card Word 000 outputs B1 through B4 

respectively 

Word 128 outputs B5 through B8 

respectively 
Data card 10 Word 010 outputs 81 through 84 

respectively 

Word 138 outputs B5 through B8 

respectively 
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2400 SERIES CUSTOM CODING INFORMATION 





ADDRESS 
INPUT GATE 


DECIMAL 
APDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


ill 


B1 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


00000000 


000 


128 


256 




















1 


001 


129 


257 




















10 


002 


130 


258 




















11 


003 


131 


259 




















00000 100 


004 


132 


260 




















1 1 


005 


133 


261 




















1 10 


006 


134 


262 




















111 


007 


135 


263 




















10 


008 


136 


264 




















10 1 


009 


137 


265 




















10 10 


010 


138 


266 




















10 11 


011 


139 


267 




















110 


012 


140 


268 




















110 1 


013 


141 


269 




















11 10 


014 


142 


270 




















11 11 


015 


143 


271 




















10 


016 


144 


272 




















10 1 


017, 


145 


273 




















10 10 


018 


146 


274 




















10 11 


019 


147 


275 




















10 1 


020 


148 


276 




















10 10 1 


021 


149 


277 




















10 1 10 


022 


150 


278 




















10 111 


023 


151 


279 




















110 


024 


152 


280 




















110 1 


025 


153 


281 




















110 10 


026 


154 


282 




















110 11 


027 


155 


283 




















1110 


028 


156 


284 




















1110 1 


029 


157 


285 




















111 10 


030 


158 


286 




















111 11 


031 


159 


287 




















10 


032 


160 


288 




















10 1 


033 


161 


289 




















10 10 


034 


162 


290 




















10 11 


035 


163 


291 




















10 1 


036 


164 


292 
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2400 SERIES CUSTOM CODING INFORMATION 





ADDRESS 
INPUT GATE 


DECIMAL 
ADDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


III 


B1 


B2 


B3 


84 


B5 


B6 


B7 


B8 


10 1 1 


037 


165 


293 




















10 1 10 


038 


166 


294 




















10 1 11 


039 


167 


295 




















10 10 


040 


168 


296 




















10 10 1 


041 


169 


297 




















0. 1 1 1 


042 


170 


298 




















10 10 11 


043 


171 


299 




















10 110 


044 


172 


300 




















10 110 1 


045 


173 


301 




















10 11 10 


046 


174 


302 




















10 11 11 


047 


175 


303 




















110 


048 


176 


304 




















110 1 


049 


177 


305 




















110 10 


050 


178 


306 




















110 11 


051 


179 


307 




















110 10 


052 


180 


308 




















110 10 1 


053 


181 


309 




















110 1 10 


054 


182 


310 




















110 1 11 


055 


183 


311 




















1110 


056 


184 


312 




















1110 1 


057 


185 


313 




















1110 10 


058 


186 


314 




















1110 11 


059 


187 


315 




















'0 1 1 1 1 


060 


188 


316 




















11110 1 


061 


189 


317 




















1111 10 


062 


190 


318 




















111111 


063 


191 


319 




















10 


064 


192 


320 




















10 1 


065 


193 


321 




















10 10 


066 


194 


322 




















10 11 


067 


195 


323 




















10 1 


068 


196 


324 




















10 1 1 


069 


197 


325 




















10 1 10 


070 


198 


326 




















10 1 11 


071 


199 


327 




















10 10 


072 


200 


328 




















10 10 1 


073 


201 


329 





















I 
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2400 SERIES CUSTOM CODING INFORMATION 



ADDRESS 
INPUT GATE 


DECIMAL 
ADDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


III 


B1 


B2 


B3 


84 


85 


86 


87 


88 


10 10 10 


074 


202 


330 




















10 10 11 


075 


203 


331 




















10 110 


076 


204 


332 




















10 110 1 


077 


205 


333 




















10 11 10 


078 


206 


334 




















10 11 11 


079 


207 


335 




















10 10 


080 


208 


336 




















10 10 1 


081 


209 


337 




















10 10 10 


082 


210 


338 




















10 10 11 


083 


211 


339 




















10 10 1 


084 


212 


340 




















10 10 10 1 


085 


213 


341 




















10 10 1 10 


086 


214 


342 


















- 


10 10 1 11 


087 


215 


343 




















10 110 


088 


216 


344 




















10 110 1 


089 


217 


345 




















10 110 10 


090 


218 


346 




















10 110 11 


091 


219 


347 




















10 1110 


092 


220 


348 




















10 1110 1 


093 


221 


349 




















10 11110 


094 


222 


350 




















10 11111 


095 


223 


351 




















110 


096 


224 


352 




















110 1 


097 


225 


353 




















110 10 


098 


226 


354 




















110 11 


099 


227 


355 




















110 10 


100 


228 


356 




















110 10 1 


101 


229 


357 




















110 1 10 


102 


230 


358 




















110 1 11 


103 


231 


359 




















110 10 


104 


232 


360 




















110 10 1 


105 


233 


361 




















110 10 10 


106 


234 


362 




















110 10 11 


107 


235 


363 




















110 110 


108 


236 


364 




















110 110 1 


109 


237 


365 




















110 11 10 


110 


238 


366 
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2400 SERIES CUSTOM CODING INFORMATION 



ADDRESS 
INPUT GATE 


DECIMAL 
ADDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


III 


B1 


B2 


B3 


84 


B5 


B6 


B7 


B8 


110 1111 


111 


239 


367 




















1110 


112 


240 


368 




















1110 1 


113 


241 


369 


















- 


1110 10 


114 


242 


370 


















1110 11 


115 


243 


371 




















1110 10 


116 


244 


372 




















1110 10 1 


117 


245 


373 


















1110 1 10 


118 


246 


374 




















1110 1 11 


119 


247 


375 





















11110 


120 


248 


376 


















11110 1 


121 


249 


377 


















11110 10 


122 


250 


378 




















11110 11 


123 


251 


379 




















111110 


124 


252 


380 




















111110 1 


125 


253 


381 




















11111 10 


126 


254 


382 




















1111111 


127 


255 


383 




















10 


128 




384 




















10 1 


129 




385 




















10 10 


130 




386 




















10 11 


131 




387 




















10 1 


132 




388 




















10 1 1 


133 




389 




















10 1 10 


134 




390 




















10 1 11 


135 




391 




















10 10 


136 




392 




















10 10 1 


137 




393 




















10 10 10 


138 




394 




















10 10 11 


139 




395 




















10 110 


140 




396 




















10 110 1 


141 




397 




















10 11 10 


142 




398 




















10 1 1 1 1 ' 


143 




399 




















10 10 


144 




400 




















10 10 1 


145 




401 




















10 10 10 


146 




402 




















10 10 11 


147 




403 





















I 
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2400 SERIES CUSTOM CODING INFORMATION 



ADDRESS 
INPUT GATE 


DECIMAL 
ADDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


III 


B1 


B2 


B3 


84 


85 


86 


87 


88 


10 10 1 


148 




404 




















10 10 10 1 


149 




405 




















10 10 1 10 


150 




406 




















10 10 1 11 


151 




407 




















10 110 


152 




408 




















10 110 1 


153 




409 




















10 110 1-0 


154 




410 




















10 110 11 


155 




411 




















10 1110 


156 




412 




















10 1110 1 


157 




413 




















10 111 10 


158 




414 




















10 111 11 


159 




415 




















10 10 


160 




416 




















10 10 1 


161 




417 




















10 10 10 


162 




418 




















10 10 11 


163 




419 




















10 10 1 


164 




420 




















10 10 1 1 


165 




421 




















10 10 1 10 


166 




422 




















10 10 1 11 


167 




423 




















10 10 10 


168 




424 




















10 10 10 1 


169 




425 




















10 10 10 10 


170 




426 




















10 10 10 11 


171 




427 




















10 10 110 


172 




428 




















10 10 110 1 


173 




429 




















10 10 11 10 


174 




430 




















10 1111 11 


175 




431 




















10 110 


176 




432 




















10 110 1 


177 




433 




















10 110 10 


178 




434 




















1 1 10 1 1 


179 




435 




















10 110 10 


180 




436 




















10 110 10 1 


181 




437 




















10 110 110 


182 




438 




















10 110 111 


183 




439 




















10 1110 


184 




440 
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2400 SERIES CUSTOM CODING INFORMATION 



ADDRESS 
INPUT GATE 


DECIMAL 
ADDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


III 


B1 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


10 1110 1 


185 




441 
















: 


- ■- - 


10 1110 10 


186 




442 
















10 1110 11 


187 




443 














10 11110 


188 




444 














10 11110 1 


189 




445 
















:::: 


10 111110 


190 




446 














' ' - 




10 111111 


191 




447 
















110 


192 




448 
















- -- ^--" 


110 1 


193 




449 
















110 10 


194 




450 


















- - 


110 11 


195 




451 
















110 10 


196 




452 




















110 10 1 


197 




453 



















- - 


110 1 10 


198 




454 














- - 


110 1 11 


199 




455 














110 10 


200 




456 



















- - — ^ 


110 10 1 


201 




457 
















110 10 10 


202 




458 


















- 


110 10 11 


203 




459 


















110 110 


204 




460 




















110 110 1 


205 




461 




















110 1110 


206 




462 




















110 1 111 


207 




463 




















110 10 


208 




464 




















110 10 1 


209 




465 




















110 10 10 


210 




466 




















110 10 11 


211 




467 




















110 10 10 


212 




468 




















110 10 10 1 


213 




469 


















- 


110 10 1 10 


214 




470 


















110 10 1 11 


215 




471 




















110 110 


216 




472 


















110 110 1 


217 




473 




















110 110 10 


218 




474 




















110 110 11 


219 




475 




















110 1110 


220 




476 




















110 1110 1 


221 




477 





















I 
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2400 SERIES CUSTOM CODING INFORMATIOIM 



ADDRESS 
INPUT GATE 


DECIMAL 
ADDRESS 


OUTPUT DATA 


USER'S 
CHAR- 
ACTER 


A8 A7 A6 A5 A4 A3 A2 A1 


1 


II 


III 


B1 


B2 


B3 


84 


85 


86 


87 


88 


110 11110 


222 




478 




















110 111 11 


223 




479 




















1110 


224 




480 




















1110 1 


225 




481 




















1110 10 


226 




482 




















1110 11 


227 




483 




















1110 10 


228 




484 




















1110 10 1 


229 




485 




















1110 1 10 


230 




486 




















1110 1 11 


231 




487 




















1110 10 


232 




488 




















1110 10 1 


233 




489 




















1110 10 10 


234 




490 




















1110 10 11 


235 




491 




















1110 110 


236 




492 




















1110 110 1 


237 




493 




















1110 1110 


238 




494 




















1110 1111 


239 




495 




















11110 


240 




496 




















11110 1 


241 




497 




















11110 10 


242 




498 




















11110 11 


243 




499 




















11110 10 


244 




500 




















11110 10 1 


245 




501 




















11110 110 


246 




502 




















11110 1 11 


247 




503 




















111110 


248 




504 




















111110 1 


249 




505 




















111110 10 


250 




506 




















111110 11 


251 




507 




















1111110 


252 




508 




















1111110 1 


253 




509 




















11111110 


254 




510 




















11111111 


255 




511 
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2513 STATIC CHARACTER GENERATOR ■ CUSTOM CODING INFORMATION 



COMPANY- 
ADDRESS- 
CITY 



CHARACTER FORMAT 



.STATE. 



.ZIP. 



TELEPHONE. 



AUTHORIZED SIGNATURE. 
DATE 



CUSTOMER PRINT OR ID NO 

PURCHASE ORDER NUMBER 

DEVICE TYPE_ 2513 

CUSTOM PATTERN NUMBER (TO BE ENTERED BY 
SIGNETICS) 



INTRODUCTION 

The Signetics 2513 is a high speed silicon gate MOS 
2560-Bit read-only memory whose organization is specially 
suited for 64 X 8 X 5 raster scan character generation. 



MAJOR FEATURES OF THE 2513 

■ Access TIME 450ns TYPICALLY 

■ STATIC OPERATION 

■ TTL/DTL COMPATIBLE 

■ TRI-STATE OUTPUTS (HIGH-LOW-DISCONNECTED) 
FOR POWERFUL BUSSING CAPABILITY 

■ +5, -5, -12V POWER SUPPLIES 

■ 24-PIN SIGNETICS SILICONE DIP 

■ SIGNETICS SILICON GATE PROCESS TECHNOLOGY 
FOR PERFORMANCE AND RELIABILITY 



ROW ADDRESS 




ROW ADDRESS 






A3 


A2 


Al 




O5 O4 O3 O2 0, 









































1 


XM'l 





1 





1 














1 


1 


1 















1 











m:-!'] 


1 





1 
















1 

H 
1 


1 


1 





[J 








"^'X^I^] 























EXAMPLE 'S' 




FIGURE 1 


CHARACTER ADDRESS 




COLUMN ADDRESS 








A4 


A5 


Ae 


A7 


As 


A9 






ASCII 
CHARACTER 


1 


1 








1 





FIGURE 2 




ORGANIZATION AS READ-ONLY MEMORY 

For a straight 512 X 5 read-only memory, the five outputs 
will display any one of 512 5-bit stored words correspond- 
ing to a 9-bit address applied to A-] through Ag. 



ORGANIZATION AS 
CHARACTER GENERATOR 

A six-bit binary address (A4 through Ag) selects 1-of-64 
matrix characters arranged 5 dots horizontally and 8 dots 
vertically. A three bit binary address code (Ai through A3) 
selects 1 of 8 rows. Five outputs display a complete row of 
the character matrix. See Figure 1. The devices may also be 
used in pairs to provide 9X7 and 10 X 8 vertical scan 
formats. 



STANDARD PATTERN 

A standard ASCII character font is available for the 2513. 
This device (2513NX/CM2140) may be used for ASCII 
character generation or for device evaluation. 
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2513 CUSTOM CODING INFORMATION 



PIN CONFIGURATION (Top View) 

















'C 




D» 


'C 




1" 










3C 




J" 


1. 


Vgg 


13. 


NC 


'C 




J" 


2. 


NC 


14. 


Address 1 




3, 


NC 


15. 


Address 2 


•c 




3« 


4. 


Out 1 


16. 


Address 3 


•c 




3" 


5. 


Out 2 


17. 


Address 4 


2513 


6. 


Out 3 


18. 


Address 5 


'C 




7, 




19. 


Address 6 


•c 




H" 


8. 


Out 5 


20. 


Address 7 


•c 




3- 


9. 
10. 


NC 
NC 


21. 
22. 


Address 8 
Address 9 


<«c 




D'» 


11. 


Chip Enable 


23. 


NC 


"C 




D" 


12. 


Vdd 


24. 


Vcc 


"C 




H" 










'C 




3« 










^-c 




D» 


1. 


^GG 


13. 
14. 


NC 
Address 1 


3C 




D» 


2. 


NC 


15. 


Address 2 


"C 




D« 


3. 


NC 


16. 


Address 3 


»c 




D» 


4. 


Out 1 


17. 


Address 4 


•c 




D" 


5. 


Out 2 


18. 


Address 5 


2514 


6. 


Out 3 


19. 


Address 6 


'C 




D« 


7. 


Out 4 


20. 


Address 7 


•c 




D" 


8. 


Out 5. 


21. 


Address 8 


»II 




D.. 


9. 


NC 


22. 


Address 9 




10. 


Chip Enable 


23. 


NC 


"C 




3„ 


11. 


^DD2 


24. 


^CC 


"C 




1» 


12. 


^DD 






'C 




1" 

















CUSTOM DEVICES 

For unique custom memory patterns, ttiis form should be 
used to transmit coding instructions. The nomenclature for 
a custom device will consist of the basic product type 
followed by a unique CM number assigned by Signetics. For 
example, "2513NX/CM2141" 

■ PROGRAMMING WITH PUNCHED CARDS 

For maximum accuracy and minimum cost and turn- 
around time, the truth table should be transmitted to 
Signetics in the form of punched cards according to 
the format indicated on the following pages. 

■ PROGRAMMING WITH WRITTEN TRUTH TABLE 

When punched data cards cannot be supplied, the truth 
table may be transmitted in written form using the 
attached blank truth table. 

VERIFICATION 

Upon receipt of either punched card or written truth table 
information, Signetics will prepare a computer tabulation of 
the instructions and return to the address indicated. If errors 
are detected, they should be transmitted to Signetics as 
quickly as possible. 

LOGIC CONVENTION 

Logic "1"s or blackened squares in the truth table will result 
in "high" output from the indicated output terminal (i.e. 
3.2V minimum). Similarly, a "1" address input level 
is interpreted as 3.2V minimum. 
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2513 CUSTOM CODING INFORMATION 



IDENTIFICATION CARDS 



INDICATES "COMMENT" CARD 
BASIC PART TYPE 



LEAVE COLS. 22, 23, 24, 25 BLANK 

FOR ASSIGNMENT OF CM NO. BY SIGNETICS 

CUSTOMER P/N IDENTIFICATION 



SIGNETICS 2513NX/CM 
II I II I 



ACME MEMORIES P-'N 135216-1 
II I I II 



I II I I III I I I 

00|O.JbOO|00|0 00000||0000000000000000000|00|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOaOOOOB 

I I I tWt 1 I iWlllllll4IStlinillMnit»HK2<2T2l2«)l]ll23ll4HN3niM4l4l4I4i444S«4ra4ISISIStS3SUSSIS7SIS«Mil«UMUH(rHn»nnnM»»n7inN 

tnninntinini|iiinii|iniiiniiiiiiiii|iti|ii|ininni II MM 11 11111111111 

22|22Z2222|2|2222222222222222222222222|22222222|2222Z2222222?2222222222222222222 



PERSON RESPONSIBLE FOR REVIEWING SIGNETICS 
COMPUTER GENERATED TRUTH TABLE 



ATTN. J.Q. 



ENGINEER* 


MEMORY PROD. 


MGR. 


1 II II 


1 II 


1 1 


1 1 1 


1 III III 


1 1 



A 



000||0000000000001IOOO|OODOOO|OOOOOOOOOOOOOOOOI)OOOOOOOOOOOOOOOOOOOOOOOOliOOOeOBOaV 

I i 1 4 S • 7 i *Mllltlll4lilll7tMli«natll4Ki(»lin3l)n>3)MHNir3IM404l4I4l444S4l47 4l4l$9SI$253$4$SKS7NHntlUI3M<SMC7Hn7e7l72 7)747i7i>7 7l7IN 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2222222222222222222 2222 22 22 22 22 2 2 22 22 22 222222 2 22 22 22 2 22 2 2 22222 22 2222 2 222 22^22222 



STREET ADDRESS 



8000 ELECTRONICS LANE 
I II II I I 



III 



?>!ff!?!!».'!l.'!,'!P..°.,'!l''<''""""""">o'>oocoDoi>o>oooooooooooooooooooooooooooooooooooooeiia 

'''''''''' '''''''ii'ii'iiiiii 11111 111111111111111111111111111111 111111111111)111 

22222222222222222122222222222222222222222222222225222222222222222222222222222222 



CITY STATE ZIP 



^ SUNNYVALE » CALIFORNIA 94086 

I I I II II II 

II I I III 





00||00||000|00000000000000|00000 0000000000000000000000000000000000000000000(000 t 

I I I 4 S I 7 • •Mllltlll4ISIil7llliniiai3>42SH77»213»3l3233343S3i373l314l4l4243444S4«474l43SISIS2$>MSSSIS7HS«HIII2i3(4iSH(7HN7i7l7271747i7l777i7lll 

iiiiiiii|iiiii|iiiiiii|iiiiiiiiiiiiiiiiiiiiiiiniii)iiiiiiiiiiiiiiiiitiiiiiiiiii 

22I22222222222222222222222222222222222222222222222222222E22222222222222222222222 




COMPANY NAME 



C ACME MEMORIES INC. 
I II I I II I II 

I I III I 

0000 000000000 01000000000 000000000000000000 00000000 0000000000000000 0000000000000 

1 2 ) 4 S I 7 I t 11111213 14 IS II 17 II 112121 222324 2S2t272l2«3l)l3233)43S>t3I 11394(41 4243444S4i47 4l4ISISIS2S]S4SS»57UMH(l(2i3«iSH(7HM7l7l7273747S7t7ril7IH 

1 1 1 1 1 1 I 1 t 1 1 I 1 1 1 1 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 I I 1 1 I 1 1 I 1 1 M 1 I 1 1 1 1 1 1 1 1 1 1 
22222222222222122222222222222222 222222 222222222222222222 222222222222222222222222. 
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2513 CUSTOM CODING INFORMATION 



DATA CARDS 



OUTPUTS O5 THROUGH Oi RESPECTIVELY 

/ 



CHARACTER NUMBER 
(DATA CARD NUMBER) 



X 



)0000 OHIO 10001 00001 00010 00100 00000 00100 



063^ 



mil 0| 0001 00|||00||||00|||0| oil oil Olllll oil OIIOOOOOOOOOOOOOOO 000000000000000100 

1 I ] 4 I • I • •MnitllMISI(IMi1IMIIUI)i«»n»HtlN)l]n3M]SN))NnM4l4MI<4 4S«i<)a4IMSISiS)MSSMSrSIS9MilKi)i«ISKIMINr«II 12 DM IS II >ni li N 

nnin|||ii|in|n 1111111 mil iininiHiiii nniiiiin iiininiini iinMiiiii 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22222222222222222222222 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
444444444444444444444444444444444444444444U44444444444444 44M4 444 44444 44 44 44 4 4I 
SSSSS$5$SSSSS5S5$SSSS55SSiSSS5S55SSSSSS5SSSS$SSSS5SS5S5S5555S5555S5555SS5S5S5S55 
SS6{6S666666686.6666666666S666666ttlStSS6S66e6ES66E 6686666666666 66666666 666666616 

iinmmmnimnmmmiinnmmmnmmmnminnmmmnm 



ROW ADDRESS 



000 



"V" 
001 



010 



oil 



100 



101 



NT 
110 



"V" 
111 



CiOOOO OHIO 10001 10111 10101 10111 10000 OHIO 



"ooTS 



Hill 0|000|00|||000|00000| 01 0001 000 00||||0|000|OOOOOOOOOOOOOOODOOOOOOOOOOOOOO||0 

1 2 3 4 s i r i I iiiniiii4isiiiniiiNiini]i4ts2ii7 2inio]iii]3)4 3iX)iiiii4«4i424)44 4S4i4i4i4jMsius)S4sss(sisisiMii«i3e<tsu6/Hii70 7i ununiivitnM 

iiiMii|||ii|iii|i|i|||i|i|i|i|i|||i|iniii|||iiiiiiniMMiiiiniiniinMiiiil 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4M 4 4 4 4 4 4 

S5SS$SSSSS5S$S5SSS555SSSSSSS5J5$SSSSSSSSSS5$S55$55SS555S5SS55 5 5SS5 5 55 55SSS5 5S55 5 
6 6 6 6 6 6 6 6 6 6 6 8 8 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 S S ( t e i 8 1 6 6 6 6 8 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

Tnmmimmniinninniinnminnnnminnimnmmmmmmi 



BASIC DEVICE TYPE 

LEAVE COLS. 10, 11, 12, 13 BLANK FOR ASSIGNMENT OF CM NO. BY SIGNETICS 



iE513N5< 



X 



3NX/CM 
I 

I I 



00 DOOIIOOOOOO 00000 0000000000000000 00 000 00000 OOOOOOODO 00 000000 DO 00 00 0000 00 000 000 

1 I I 4 i I ) I •nitl>lll4ISIII)IIIIM!ltti3l42SII2;nnil3l3i3SH»)l3rSI]l4i4l4i43444S4l4r4l4IS«SI$iS3S4SSStSrSISIH(l»l3t<(SHtrtin)0ni:r3r4IS)i7nlIIN 

ii|iii|niniiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniininiiniiiiniiiniM 

1222222222222222222222222222222222222222222222222 222222222 2 222222 2222 22222222222 
3331333133333333333333333333333333333333333333333333333333333 333333333 333333333 3 
44444444144444444444444444444444444444444444444444444444444444444 44 4444444444444 
S|SS|S55SSSSSS$SS5SS5SSSSS5SSSS5SSSSS5SSSSSSSSS55SS5S5S55 5S5S5S5 5S55SS5SSSS55SSS 
68668668866888888668668868686888888886688868866686866868666666666 666666 66 6688668 

niiivnmninimnninnmnninniimmmmimmnnmmnnm 



NOTE: 

"Character" number is in colunnns 78, 79, and 80. Note that each group of eight 5-bit words is treated as a character for convenience 

of coding. 
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2513 CUSTOM CODING INFORMATION 



ADDRESS 


§1 


OUTPUT DATA 




A9 AS A7 Ae AS A4 A3 A2 A1 


OS 


04 


03 


02 


01 


















000 000 000 


000 














000 000 001 


001 












000 000 010 


002 












1 1 


003 












000 000 100 


004 












10 1 


005 












110 


006 












111 


007 













ADDRESS 


11 


OUTPUT DATA 




A9 AS A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


01 


00 1 00 000 


032 














10 1 


033 












10 10 


034 












10 11 


035 












10 10 


036 












10 10 1 


037 












10 110 


038 












10 111 


039 













000 001 000 


008 














1 1 


009 












1 10 


010 












1 oil 


oil 












1 10 


012 












1 10 1 


013 












1 110 


014 












1 111 


015 













000 101 000 


040 














10 1 1 


041 












10 1 10 


042 












10 1 oil 


043 












10 1 10 


044 












10 1 10 1 


045 












10 1 110 


046 












10 1 111 


047 













000 010 000 


016 














10 1 


017 












10 10 


018 












10 11 


01SI 












10 10 


020 












10 10 1 


021 












10 110 


022 












10 111 


023 













110 


048 














110 1 


049 












1 10 10 


050 












110 11 


051 












110 10 


052 












110 10 1 


053 












110 110 


054 












1 1' 111 


055 













110 


024 














11 1 


025 












11 10 


026 












11 Oil 


027 












11 10 


028 












11 10 1 


029 












11 110 


030 












11 111 


031 













111 000 


056 














111 001 


067 












111 010 


0S8 












111 Oil 


059 












11110 


060 












111 101 


061 












111 110 


062 












111 111 


063 













7-177 



2513 CUSTOM CODING INFORMATION 



ADDRESS 


§1 


OUTPUT DATA 




A9 A8 A7 A6 A6 A4 A3 A2 A1 


05 


04 


03 


02 


01 



001 000 000 


064 














1 1 


065 












1 10 


066 












1 11 


067 












1 10 


068 












1 10 1 


069 












1 110 


070 












1 111 


071 













ADDRESS 


2 K 
US 

III o 

o< 


OUTPUT DATA 


Ul < 


A9 A8 A7 A6 A5 A4 A3 A2 A1 


05 


04 


03 02 01 



1 10 


096 














1 10 1 


097 












1 10 10 


098 












1 10 11 


099 












1 10 10 


100 












1 10 10 1 


101 












1 10 110 


102 












1 10 111 


103 













1 1 


072 














1 1 1 


073 












1 1 10 


074 












1 1 oil 


075 












1 1 10 


076 












10 1 10 1 


077 












1 1 110 


078 












1 1 111 


079 













1 10 1 


104 














1 10 1 1 


105 












1 10 1 10 


106 












1 10 1 Oil 


107 












1 10 1 10 


108 












1 10 1 10 1 


109 












1 10 1 110 


110 












1 10 1 1.11 


111 













1 10 


080 














1 10 1 


081 












1 10 10 


082 












1 10 11 


083 












1 10 10 


084 












1 10 10 1 


085 












1 10 110 


086 












1 10 111 


087 













1 110 


112 














1 110 1 


113 












1 110 10 


114 












1 110 11 


115 












1 110 10 


116 












1 110 10 1 


117 












1 110 110 


118 












1 110 111 


119 













1 Oil 000 


088 














1 Oil 001 


089 












1 Oil 010 


090 












1 Oil Oil 


091 












1 oil 100 


092 












1 oil 101 


093 












1 oil 110 


094 












1 oil 111 


096 













1 111 000 


120 














1 111 001 


121 












1 111 010 


122 












1 111 Oil 


123 












1 111 100 


124 












1 111 101 


125 












1 111 110 


126 












1 111 111 


127 













7-178 



2513 CUSTOM CODING INFORMATION 



ADDRESS 




OUTPUT DATA 


IP • 
111 < 

!S5 


A9 A8 A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


01 



ADDRESS 


ii 

Ik 


OUTPUT DATA 


^ rr 
35 


A9 A8 A7 A6 A5 A4 A3 A2 A1 


05 


04 


03 


02 


01 



010 000 000 


128 














10 1 


129 












10 10 


130 












10 11 


131 












10 10 


132 












10 10 1 


133 












10 110 


134 












10 111 


135 













u 1 10 


160 














10 10 1 


161 












10 10 10 


162 












10 10 11 


163 












10 10 10 


164 












10 10 10 1 


165 












10 10 110 


166 












10 10 111 


167 













10 1 


136 














10 10 1 


137 












10 1 10 


138 












10 1 11 


139 












10 1 10 


140 












10 1 10 1 


141 












10 1 110 


142 












10 1 111 


143 













10 10 1 


168 














10 10 1 1 


169 












10 10 1 10 


170 












10 10 1 Oil 


171 












10 10 1 10 


172 












10 10 1 10 1 


173 












10 10 1 110 


174 












10 10 1 111 


175 













10 10 


144 














10 10 1 


145 












10 10 10 


146 












10 10 11 


147 












10 10 10 


148 












10 10 10 1 


149 












10 10 110 


150 












10 10 111 


151 













10 110 


176 














10 110 1 


177 












10 110 10 


178 












10 110 11 


179 












10 110 10 


180 












10 110 10 1 


181 












10 110 110 


182 












10 110 111 


183 













10 11 


152 














10 11 1 


153 












10 11 10 


154 












10 11 Oil 


155 












10 11 10 


156 












10 11 10 1 


157 












10 11 110 


158 












10 11 111 


159 













I 



10 111 


184 














10 111 001 


185 












10 111 010 


186 












10 111 oil 


187 












10 111 100 


188 












10 111 10 1 


189 












10 111 110 


190 












10 111 111 


191 













7-179 



2513 CUSTOM CODING INFORMATION 



ADDRESS 




OUTPUT DATA 


III < 

iS5 


A9 A8 A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


01 














110 


192 














oil 000001 


193 












oil 000010 


194 












oil 000011 


195 












oil 000 100 


196 












oil 000 101 


197 












oil 000 110 


198 












oil 000 111 


199 













oil 001 000 


200 














oil 001 001 


201 












oil 001 010 


202 












oil 001 oil 


203 












oil 001 100 


204 












oil 001 101 


205 












1 '1 1 110 


206 












oil 001 111 


207 













Oil 010000 


208 














Oil 010001 


209 












Oil 010010 


210 












Oil 010011 


211 












Oil 010 100 


212 












oil 010 101 


213 












oil 010 110 


214 












oil 010 111 


215 













Oil Oil 000 


216 














Oil Oil 001 


217 












Oil Oil 010 


218 












Oil Oil Oil 


219 












Oil Oil 100 


220 












Oil Oil 101 


221 












Oil Oil 110 


222 












oil oil 111 


223 













ADDRESS 


III Q 


OUTPUT DATA 


111 < 

§5 


A9 A8 A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


Pl 


Oil 100000 


224 














oil 100001 


225 












oil 100010 


226 












oil 100011 


227 












oil 100 100 


228 












oil 100101 


229 












oil 100110 


230 












1110 111 


231 














oil 101 000 


232 














oil 101 001 


233 












oil 101 010 


234 












oil 101 oil 


235 












oil 101 100 


236 












oil 101 101 


237 












oil 101 110 


238 












oil 101 111 


239 














oil 110000 


240 














oil 110001 


241 












oil 110010 


242 












oil 110011 


243 












oil 110 100 


244 












oil 110101 


245 












oil 110110 


246 












oil 110111 


247 














oil 111 000 


248 














oil 111 001 


249 












oil 111010 


250 












oil 111 oil 


251 












oil 111 100 


252 












oil 111 101 


253 












oil 111 110 


254 












oil 111 111 


265 













7-180 



2513 CUSTOM CODING INFORMATION 



ADDRESS 




OUTPUT DATA 




A9 A8 A7 AB AS M A3 A2 A1 


05 


04 


03 


02 


01 






.1 ... 












100 000. 00 


256 














10 1 


267 












10 10 


258 












10 11 


259 












10 10 


260 












10 10 1 


261 












10 110 


262 












10 111 


263 













ADDRESS 


is 


OUTPUT DATA 




AB A8 A7 A6 AS A4 A3 A2 A1 


06 


04 


03 


02 


01 






10 10 


288 














10 10 1 


289 












10 10 10 


290 












10 10 11 


291 












10 10 10 


292 












10 10 10 1 


293 












10 10 110 


294 












10 10 111 


295 













10 1 


264 














10 1 1 


265 












10 1 10 


266 












10 1 oil 


267 












10 1 10 


268 












10 1 10 1 


269 












10 1 110 


270 












10 1 111 


271 






_^ 







10 10 1 


296 














10 10 1 1 


297 












10 10 1 10 


298 












10 10 1 oil 


299 












10 10 1 10 


300 












10 10 1 10 1 


301 












10 10 1 110 


302 












10 10 1 111 


303 













10 10 


272 














10 10 1 


273 












10 10 1b 


274 












10 10 11 


275 












1 1 1 


276 












10 10 10 1 


277 












10 10 110 


278 












10 10 111 


279 













10 110 


304 














10 110 1 


305 












10 110 10 


306 












10 110 11 


307 












10 110 10 


308 












10 110 10 1 


309 












10 110 110 


310 












10 110 111 


311 













10 110 


280 














10 1 10 1 


281 












10 11 10 


282 












10 11 11 


283 












10 11 10 


284 












10 11 10 1 


285 












10 11 110 


286 












10 11 111 


287 













I 



10 111 000 


312 














10 111 001 


313 












10 111 010 


314 












10 111 oil 


315 












10 111 100 


316 












10 111 101 


317 












10 111 110 


318 












10 111 111 


319 













7-181 



2513 CUSTOM CODING INFORMATION 



ADDRESS 


si 


OUTPUT DATA 




A9 A8 A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


01 


















10 1 


320 














10 1 1 


321 












10 1 10 


322 












10 1 11 


323 












10 1 10 


324 












10 1 10 1 


325 












10 1 110 


326 












10 10 111 


327 













ADDRESS 


§1 


OUTPUT DATA 




A9 AB A7 A6 A5 A4 A3 A2 A1 


05! 


04 


03 


02 


01 


















10 1 10 


352 














10 1 10 1 


353 












10 1 10 10 


354 












10 1 10 11 


355 












10 1 10 10 


356 












10 1 10 10 1 


357 












10 1 10 110 


358 












10 1 10 111 


359 













10 1 1 


328 














10 1 1 1 


329 












10 1 1 10 


330 












10 1 1 oil 


331 












10 1 1 10 


332 












10 1 1 10 1 


333 












10 1 1 110 


334 












10 1 1 111 


335 













10 1 10 1 


360 














10 1 10 1 1 


361 












10 1 10 1 10 


362 












10 1 10 1 Oil 


363 












10 1 10 1 10 


364 












10 1 10 1 10 1 


365 












10 1 10 1 110 


366 












10 1 10 1 111 


367 













10 1 10 


336 














10 1 10 1 


337 












10 1 10 10 


338 












10 1 10 11 


339 












10 1 10 10 


340 












10 1 10 10 1 


341 












10 1 10 110 


342 












10 1 10 111 


343 













10 1 110 


368 














10 1 110 1 


369 












10 1 110 10 


370 












10 1 110 11 


371 












10 1 110 10 


372 












10 1 110 10 1 


373 












10 1 110 110 


374 












1 i 110 111 


375 













10 1 Oil 000 


344 














10 1 Oil 001 


345 












10 1 Oil 010 


346 












10 1 Oil 011 


347 












10 1 Oil 100 


348 












10 1 Oil 101 


349 












10 1 Oil 110 


350 












10 1 Oil 111 


351 













10 1 111 000 


376 














10 1 111 001 


377 












10 1111 10 


378 












10 1 111 Oil 


379 












10 1 111 100 


380 












10 1 111 101 


381 












10 1 111 110 


382 












10 1 111 111 


383 






1 







7-182 



2513 CUSTOM CODING INFORMATION 



ADDRESS 


lU Q 

o< 


OUTPUT DATA 




A9 A8 A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


01 



ADDRESS 


o< 


OUTPUT DATA 


Is 


A9 A8 A7 A6 A6 A4 A3 A2 A1 


05 


04 


03 02 


01 



110 


384 














110 1 


385 












110 10 


386 












110 11 


387 












110 10 


388 












110 10 1 


389 












110 110 


390 












110 111 


391 














110 1 


392 














110 1 1 


393 












110 1 10 


394 












110 1 11 


395 












110 1 10 


396 












110 1 10 1 


397 












110 1 110 


398 












110 1 111 


399 














110 10 


400 














110 10 1 


401 












110 10 10 


402 












110 10 11 


403 












110 10 10 


404 












110 10 10 1 


405 












110 10 110 


406 












110 10 111 


407 














110 11 


408 














110 11 1 


409 












110 11 10 


410 












110 11 oil 


411 












110 11 10 


412 












110 11 10 1 


413 












110 11 110 


414 












110 11 111 


415 










1 



110 10 





416 














110 10 


1 


417 












110 10 


1 


418 












110 10 


1 1 


419 












110 10 


1 


420 












110 10 


1 1 


421 












110 10 


1 1 


422 












110 10 111 


423 














110 10 1 





424 














110 10 1 


1 


425 












110 10 1 


1 


426 












110 10 1 


1 1 


427 












110 10 1 


1 


428 












110 10 1 


1 1 


429 












110 10 1 


1 1 


430 












110 10 1 


1 1 1 


431 














110 110 





432 














110 110 


1 


433 












110 110 


1 


434 












110 110 


1 1 


435 












110 110 


1 


436 












110 110 


1 1 


437 












110 110 


1 1 


438 












110 110 


1 1 1 


439 














110 111 





440 














110 111 


1 


441 












110 111 


10- 


442 












110 111 


1 1 


443 












110 111 


1 


444 












110 111 


1 1 


^t45 












110 111 


1 1 


446 












110 111 


1 1 1 


447 













7-183 



2513 CUSTOM CODING INFORMATION 



ADDRESS 


ii 

111 Q 


OUTPUT DATA 




A9 A8 A7 A6 A5 A4 A3 A2 A1 


05 


04 


03 


02 


01 



ADDRESS 


11 


OUTPUT DATA 


n 


A9 A8 A7 A6 AS A4 A3 A2 A1 


05 


04 


03 


02 


01 



111 000000 


448 














111 000001 


449 












111 000010 


450 












111 000011 


451 












1110 10 


452 












111 000 101 


453 












111 000 110 


454 












111 000 111 


455 














111 001 000 


456 














111 001 001 


457 












111 001 010 


458 












111 001 oil 


459 












111 001 100 


460 












111 001 101 


461 












111 001 110 


462 












111 001 111 


463 














111 010000 


464 














111 010001 


465 












111 010010 


466 












111 010011 


467 












111 010 100 


468 












1110 10 10 1 


469 












111 010 110 


470 












1110 10 111 


471 














111 011 000 


472 














111 oil 001 


473 












111 oil 010 


474 












111 011 oil 


475 












111 oil 100 


476 












111 oil 101 


477 












111 oil 110 


478 












111 oil 111 


479 






1 







111 100000 


480 














111 100001 


481 












111 100010 


482 












111 100011 


483 












111 100 100 


484 












111 100 101 


485 












111 100110 


486 












111 100111 


487 














111 101 000 


488 














111 101 001 


489 












111 101 010 


490 












111 101 oil 


491 












111 101 100 


492 












111 101 101 


493 












111 101 110 


494 












111 101 111 


495 














111 110000 


496 














111 110001 


497 












111 110010 


498 












111 110011 


499 












111 110100 


500 












111 110 101 


501 












111 110110 


502 












111 110111 


503 














111 111 000 


504 














111 111 001 


505 












111 111 010 


506 












111 111 oil 


507 












111 111 100 


508 












111 111 101 


509 












111 111 110 


510 












111 111 111 


511 













7-184 



2516 CUSTOM CODING INFORMATION 



COMPANY. 
ADDRESS- 
CITY 



STATE. 



ZIP. 



TELEPHONE. 



AUTHORIZED SIGNATURE 
DATE 



CUSTOMER PRINT OR ID NO 

PURCHASE ORDER NUMBER 

CUSTOM PATTERN NUMBER (TO BE ENTERED BY 
SIGNETICS) 



INTRODUCTION 

The Signetics 2516 is a high speed silicon gate MOS read- 
only memories whose organization is specially suited for 
64 X 6 X 8 vertical scan character generation. 



PIN CONFIGURATION 

















'C 




D" 


^\1 




:]23 










^c 




D« 


1. 

2. 


Chip Enable 
NC 


24. 
23. 


Vcc 
Vqg 


■•L 




J 2, 


3. 


Output 8 


22. 


Address 9 


»r 




120 


4. 


Output 7 


21. 


Address 8 


»c 


2516 


I],. 


5. 
6. 


Output 6 
Output 5 


20. 

19. 


Address 7 
Address 6 


■'L 




J,e 


7. 


Output 4 


18. 


Address 5 


aC 




D" 


8. 


Output 3 


17. 


Address 4 




9. 


Output 2 


16. 


Address 3 


9L 




Jl. 


10. 


Output 1 


15. 


Address 2 


'•r 




-115 


11. 


Ground 


14. 


Address 1 


I'E 




Z\» 


12. 


Vdd 


13. 


NC 


'C 




D" 

















CHARACTER FORMAT 



MAJOR FEATURES OF THE 2516 

■ 64 X 6 X 8 CHARACTER MATRIX 

■ COLUMN OUTPUT 

■ ACCESS TIME 450ns TYPICALLY 

■ STATIC OPERATION 

■ TTL/DTL COMPATIBLE 

■ TRI-STATE OUTPUTS (HIGH-LOW- 
DISCONNECTED) FOR POWERFUL BUSSING 
CAPABILITY 

■ +5, -5, -12V POWER SUPPLIES 

■ 24-PIN SIGNETICS SILICONE DIP 

■ SIGNETICS SILICON GATE PROCESS TECHNOL- 
OGY FOR PERFORMANCE AND RELIABILITY 



ORGANIZATION AS 
CHARACTER GENERATOR 

A six-bit binary address (A4 through Ag) selects 1-of-64 
matrix characters arranged 6 dots horizontally and 8 dots 
vertically. A three bit-binary address code (Ai through A3) 
selects 1 or 6 columns. Eight outputs display a complete 
column of the character matrix. See Figure 1. 



ROW ADDRESS 



COLUMN 
ADDRESS 



A3 














1 


1 


A2 








1 


1 








Al 





1 





1 





1 











r 




1 




1 














7 

N 
1 













J^ 














7 

1 




1 


s 


s 

































1 


.1 


1^ 



EXAMPLE "S" 



FIGURE 1 



CHARACTER ADDRESS 

CHARACTER ADDRESS 



ASCII 

9HA'^A9TPR 



A4 A5 Ag A7 Ag Ag 



110 10 



FIGURE 2 



I 
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2516 CUSTOM CODING INFORMATION 



STANDARD PATTERN 

A standard ASCII Character Font is available for the 251 6. 
This device (2516NX/CM2150) may be used for ASCII 
character generation or for device evaluation. 

CUSTOM DEVICES 

For unique custom memory patterns, this form should be 
used to transmit coding instructions. The nomenclature for 
custom device will consist of the basic product type followed 
by a unique "CM" number assigned by Signetics. For ex- 
ample, "2516NX/CM2151" 

■ Programming with punched cards. 

For maximum accuracy and minimum cost and turn- 
around time, the truth table should be transmitted to 
Signetics in the form of punched cards according to 
the format indicated on the following pages. 



■ Programming with written truth table. 

When punched data cards cannot be supplied, the 
truth table may be transmitted in written form using 
the attached blank truth table. 

VERIFICATION 

Upon receipt of either punched card or written truth table 
information, Signetics will prepare a computer tabulation 
of the instructions and return to the address indicated. If 
errors are detected, they should be transmitted to Signetics 
as quickly as possible. 

LOGIC CONVENTION 

Logic "1"s or blackened squares inthe truth table will result 
in "high" output from the indicated output terminal (i.e. 
+3.6V minimum). Similarly, a "1" address input level is 
interpreted as -I-3.2V minimum. 

Undefined addresses result in "1" level outputs. 



IDENTIFICATION CARDS 



INDICATES "COMMENT" CARD 
BASIC PART TYPE 



LEAVE COLS. 22, 23,24, 25, 26 BLANK 
FOR ASSIGNMENT OF CM NO. BY SIGNETICS 



CUSTOMER P/N IDENTIFICATION 



SIGNETICS 251fcNX/CM 
II I II I 



ACME MEMORIES P/N 135216-1 
II I I II 

I I III II I 



00|0000|00|000000||0000000000000000000|00| 00 00 0000000000000000000000000000000000 

1 I 1 4 S I 7 I IMint1]l4IStiinillM»ant4H2i27HnM]l32UH]SM]rNNM4l«24]444i«4MI4tSI5IS2S]S«5SStsr»S9Hill2(}(45SU(7HiSr07i;273Mrs;(7;ri7tN 

iiniiiiiiiin|in|iiinii|iniiiniiniiiniinin|iinniiinii I) iiniiiiM 111 

22|2222222|2|22 2222Z222222222222222222|22222222|22222222222222222222222222222222 
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IDENTIFICATION .CARDS (Cont'd) 



PERSON RESPONSIBLE FOR REVIEWING SIGNETICS 
COMPUTER GENERATED TRUTH TABLE 



(C ATTN. J.Q. ENGINEER. MEMORY PROD. MGR. 
I I I I I I II II I II I I 

I I I I I I I III III II 

000||000000000000«000|OODOOO|OOOIIOOOOOOOOOOOOOOOOOOOOOtlOOOOOOOOOOOOOOOOOOOOOOOO( 

1 t 3 4 S I 7 I IWIII2tJI4ISHinilli»iian»tSlli;2inN3ni3314»N»NH«4l424)444S«4;««S9SM2S3 54SS5SSrHSinill2UMKKSrUMT0M;2r3I4;s;s;rii;iM 

ii|iiin|iniiiiiiiiinnniiini)innnnnninni mninniin nninnnn 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 



STREET ADDRESS 



fl. 8000 ELECTRONICS LANE 
I I II II I I 

I III II 

000|||00000| 000001 00000000000 0000000000000000000000 00000000000000000000000000000 

I I 1 4 S ( 7 • t lllll2l3l4ISIII7lllin2l22I3t4»M27n»3l)3l32 33 34 3S3(37JIN4t4l4243444SW474l4SSISIS253S4SSS«S7US(Nllt2l3(4KH(7Hn70 7l72 73 74 7S)i77 7l7iN 
111111111111111111111111111111111111111111111111111)111 11111111111111 11111111111 

22222222222222222122222222222222222222222222222222222222222222222222222222222222. 



CITY STATE ZIP 



SUNNYVALE 3 



II 



CALIFORNIA 94086 
II II II 

I III 



00||00||000|00000000000000|00000000000000000000000000000000000000000000000000000 

I 2 1 4 $ I 7 I IMII 1113 14 IS II 1711112121 2223242S2t27 2t2l303l3233343S3t37 3l3t4l4l4243444S4(47 4l43H$IS2»S45SSiS7USSMtlt2l3U6StSI7Un7e7W273747S7l777i7IN 
1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

22122222222222222222222222222222222222222222222222222222222222222222222222222222 



I 



COMPANY NAME 



ACME 


MEMORIES 


INC. 


II 1 


1 II 


1 II 


1 


1 III 


1 



00000000000000100000000000000000000000000000000000000000000000000000000000000000 

I 2 3 4 S I 7 I IHIII2l3l4ISIII7llll2l2l222324 2i»27 2t2i3l3l32 3334 3S3l3rN)3 4«4l42 43444S4(47 4l4iH3IS2J3M35S(S7UMN«IUC3l4SSM(7Hn7III72 73 74 7S7(77 7i7«ii 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

222222222222221222222 222 222222 2222222222222222 2222 22222 222 2 2222 2 22222 222 22 22 2222^ 
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DATA CARDS DECIMAL CHARACTER ADDRESS 

OUTPUTSOg THROUGH O^ RESPECTIVELY (DATA CARD NUMBER 001 THRU 064) 

v~ \ 



/ 



'-K 



oGoooGo 0-311C010 01 001 001 01001001 01001001 00100110 Wb 

(THIS EXAMPLE ILLUSTRATES OUTPUT SEQUENCE) 



Illlllllollooiiololoiiolloololiolloolollolloollolloolooooorirooooooooooooooooolol 

1 2 3 4 S E 7 B S 10 1112 13 14 15 16 17 19 19 20 21 22 23 24 25 26 2; 28 29 3D 31 32 33 34 35 38 37 .IS 39 40 4142 43 44 45 46 47 48 49 50 SI S2 53 54 55 S6 57 58 59 60 Gl 62 63 64 65 B6 67 68 69 70 71 72 73 74 75 78 77 78/9 80 

11111111111 II ]ilniliilnliiliilnliiliiliiliiiliilliiiiniiiiiiiniiniiiniiii 

22222222222222222222222222222222222222222222222222222222 2222222222 222 22222 222 212 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
555555555555555555555555555555555555555555555555555555555555555555555 55555555555 
66666666666666666666«666666E666666666666666666666666666666666666666666666G666e6S 

1 1 1 1 1 1 1 in n m m n m n 11 n m m 1 m m ni m m m 1 11 11 n n 11 n m n n m 1 n 

COLUMN ADDRESS(A3A2.Ai) 

^^ ^ ,_ ^ ^ ^ 

000 001 010 oil 100 101 

DOOflOOOO OQIIOGIO fJlOOlOOl 01001001 01001.001 OOlPOllO ot^$ ^ 



<THIS EXAMPLE ILLUSTRATES COLUMN ADDRESS SEQUENCE) 

lllllllloiiooiiololollolloolollolloolollolloollolloolooooo0tooDoooooooooooooolol 

I 2 3 4 5 6 7 8 S 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 46 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 66 69 70 71 72 73 74 75 76 77 78 79 60 

11111111111 II nliiiliiliilnliiliilnliilnlinlii II 1111111111111111111111111111 

22222222222222222222222222 222222222222222222222222 2222222222222222222 222 222 22212 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
666666666666 66666666^6 6 6 666666666 66666 6 6 6666666E 66666666 66666666666666 66 66 66 66 G 

iiiiiiiinininnniiiiniiiiiiniiiiiiiiiniiiiiiiiiiiiiiimiiiiniiiiimiii 

BASIC DEVICE TYPE 

LEAVE COL S. 10, 11. 12, 13 BLANK FOR ASSIGNMENT OF CM NO. BY SIGNETICS 

\ 

I (HEADER CARD) 

I I 

II D 

12 3 4 5 6 7 5 1011 1213141516171819 20 2122 23 24 25 26 27 28 29 39 3132 33 34 35 36 37 38 39 40 4142 43 44 45 46 47 48 49 50 5152 53 54 55 56 57 58 59 60 6162 63 64 65 66 67 66 63 70 71 72/3 74 75 76 77 78 73 60 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
33 3333313333333333333 333 333333333333333333333333333333333333333 333 333 333 33 33333 3 
4444444414 44444 44 4 444 44444 4 4 44 4 44444 4 444 44 4444 4444444444 4 4 44444444 44444 4 44444444 

515 51555 5 55555555555555555555555555555555555555555 55 555 5555 5 5 555 555 5555 55 55 5 5 55 5 
66616666666666666666666 66 66666666 666686666666 66 66 6666666666 6666 666666 666666 6666 6 

^ 1 1 1 1 lii 11 1 1 1 1 1 1 m 1 m 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 11 1 1 1 1 1 1 1 1 1 11 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

NOTE 

"Character" number is in columns 78, 79, and 80. 
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character Number QQI 


Column 

Binary 

Address 


Column Decimal 
Address 


000 


001 


002 


003 


004 


005 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 




















A7 




















As 




















A9 





















Character Number 002 


Column 

Binary 

Address 


Column Decimal 
Address 


008 


009 


010 


oil 


012 


013 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 




















A7 




















As 




















Ag 





















Character 


Number 




003 


Column 

Binary 

Address 




Column 
Add 


Dec 
ress 


mal 


016 


017 


018 


019 


020 


021 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 




















A7 




















As 




















Ag 





















Character Number 004 


Column 

Binary 

Address 


Column Decimal 
Address 


024 


025 


026 


027 


028 


029 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


Ae 




















A? 




















As 




















Ag 





















Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














06 














O7 














O7 














O7 














O7 














Os 














08 














08 














Os 















Character Number 




005 


Column 

Binary 

Address 


Column Dec 
Address 


mal 




032 


033 


034 


035 


036 


037 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 





















Character Number 006 


Column 

Binary 

Address 


Column Decimal 
Address 


040 


041 


042 


043 


044 


045 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 





















Character Number 007 


Column 

Binary 

Address 


Column Decimal 
Address 


048 


049 


050 


051 


052 


053 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1" 


Ae 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 





















Character Number 008 


Column 

Binary 

Address 


Column Decimal 
Address 


056 


057 


058 


059 


060 


061 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


Ae 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 





















I 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 
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Charaater Number 009 


Column 

Binary 

Address 


Column Decimal 
Address 


064 


065 


066 


067 


068 


069 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















Ae 




















A7 


1 


1 


1 


1 


1 


1 


As 




















A9 





















Character Number 010 


Column 

Binary 

Address 


Column Decimal 
Address 


072 


073 


074 


075 


076 


077 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















Ae 




















A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 





















Character Number Oil 


Column 

Binary 

Address 


Column Decimal 
Address 


080 


081 


082 


083 


084 085 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


Ae 




















A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 





















Character Number 012 


Column 

Binary 

Address 


Column Decimal 
Address 


088 


089 


090 


091 


092 


093 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


Ae 




















A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 





















Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 















Character Number 013 


Column 

Binary 

Address 


Column Decimal 
Address 


096 


og7 


ogs 


099 


100 


101 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 





















Character Number 014 


Column 

Binary 

Address 


Column Decimal 
Address 


104 


105 


106 


107 


108 


109 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 





















Character Number 015 


Column 

Binary 

Address 


Column Decimal 
Address 


112 


113 


114 


115 


116 


117 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 





















Character Number 016 


Column 

Binary 

Address 


Column Decimal 
Address 


120. 


121 


122 


123 


124 


125 


Al 





1 





1 





1 


A2 








1 


1 








A3 


















A4 


1 


1 


1 


1 






A5 


1 


1 


1 


1 






Ae 


1 


1 


1 


1 






A7 


1 


1 


1 


1 






As 




















Ag 





















Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 
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Character Number 017 


Column 

Binary 

Address 


Column Decimal 
Address 


128 


129 


130 


131 


132 


133 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 




















A7 




















A8 


1 


1 


1 


1 


1 


1 


A9 











° 









Character Number 018 


Column 

Binary 

Address 


Column Decimal 
Address 


136 


137 


138 


139 


140 


141 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 




















A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















Character 


Number 




019 


Column 

Binary 

Address 




Column 
Add 


Decimal 
ress 


144 


145 


146 


147 


148 


149 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 




















A? 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















Character 


Num 


ber 




020 


Column 

Binary 

Address 




Col 


umn Dec 
Address 


imal 


152 


153 


154 


155 


156 


157 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


A6 




















A? 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














08 














Os 














Os 














Os 















Character Number 021 


Column 

Binary 

Address 


Column Decimal 
Address 


160 


161 


162 


163 


164 


165 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















Character Number 022 


Column 

Binary 

Address 


Column Decimal 
Address 


168 


169 


170 


171 


172 


173 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















Character Number 023 


Column 

Binary 

Address 


Column Decimal 
Address 


176 


177 


178 


i7g 


ISO 


181 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















Character Number 024 


Column 

Binary 

Address 


Column Decimal 
Address 


184 


1S5 


1S6 


187 


188 


189 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 





















I 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 


1 












Os 














Os 















7-191 



2516 CUSTOM CODING INFORMATION 



Character Number gjg 


Column 

Binary 

Address 


Column Decimal 
Address 


192 


193 


194 


196 


196 


197 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 




















A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


A9 





















Character Number 026 


Column 

Binary 

Address 


Column Decimal 
Address 


200 


201 


202 


203 


204 


20s 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















As 




















A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 





















Character 


Number 


027 


Column 

Binary 

Address 


Column Decimal 
Address 


208 


209 


210 


211 


212 


213 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


Ag 




















A? 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 





















Character Number 028 


Column 

Binary 

Address 


Column Decimal 
Address 


216 


217 


218 219 


220 


221 


Al 





1 










1 


A2 








1 










A3 













1 


1 


A4 


1 


1 


1 




1 


1 


A5 


1 


1 


1 




1 


1 


A6 



















A? 


1 


1 


1 




1 


1 


As 


1 


1 


1 




1 


1 


Ag 





















Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 















Character Number 029 


Column 

Binary 

Address 


Column Decimal 
Address 


224 


225 


226 


227 


228 


229 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 





















Character Number 030 


Column 

Binary 

Address 


Column Decimal 
Address 


232 


233 


234 


235 


236 


237 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 





















Character Number 031 


Column 

Binary 

Address 


Column Decimal 
Address 


240 


241 


242 


243 


244 


245 


Al 





1 





1 





1 


A2 








1 


■ 1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 





















character Number 032 


Column 

Binary 

Address 


Column Decimal 
Address 


248 


249 


250 


251 


252 


253 


A1 





1 





1 





1 


A2 








1 


1 








A3 


















A4 








1 






A5 








1 






As 








1 






A? 








1 






As 








1 






Ag 





















Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














Oi 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














08 














Os 














Os 















7-192 



2516 CUSTOM CODING INFORMATION 



Character Number 033 


Column 

Binary 

Address 


Column Decimal 
Address 


256 


257 


2B8 


259 


260 


261 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 





,0 . 














A? 




















As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 034 


Column 

Binary 

Address 


Column Decimal 
Address 


264 


265 


266 


267 


268 


269 


Al 





1 





1 





1 


A2 


b 





1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 




















A7 




















As 




















A9 


1 


1 


1 


1 


1 


1 



Character Number 035 


Column 

Binary 

Address 


Column Decimal 
Address 


272 


273 


274 


275 


276 


277 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 




















A7 





■0 














As 




















A9 


1 


J 


1 


1 


1 


1 



Character Number 036 


Column 

Binary 

Address 


Column Decimal 
Address 


280 


281 


282 283 


284 


285 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


A6 




















A7 




















As 

















0. 


A9 


1 


1 


1 


1 


1 


1 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes . 1 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














08 














Os 














08 















Character Number 037 


Column 

Binary 

Address 


Column Decimal 
Address 


288 


289 


290 


291 


292 


293 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 




















As 




















A9 


1 


1 


1 


1 


1 


1 



Character Number 038 


Column 

Binary 

Address 


Column Decimal 
Address 


296 


297 


298 


299 


300 


301 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 039 


Column 

Binary 

Address 


Column Decimal 
Address 


304 


305 


306 


307 


308 


309 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 040 


Column 

Binary 

Address 


Column Decimal 
Address 


312 


313 


314 


315 


316 


317 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 


1 


1 


1 


1 


1 


1 


A6 


1 


1 


1 


1 


1 


1 


A7 




















As 




















Ag 


1 


1 


1 


1 


1 


1 



I 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 




• 










O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














08 














08 














Os 














08 















7-193 



2516 CUSTOM CODING INFORMATION 



Character Number Q41 


Column 

Binary 

Address 


Column Decimal 
Address 


320 


321 


322 


323 


324 


325 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 




















A7 


1 


1 


1 


1 


1 


1 


As 




















A9 


1 


1 


1 


1 


1 


1 



Character Number 042 


Column 

Binary 

Address 


Column Decimal 
Address 


328 


329 


330 


331 


332 


333 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 




















A? 


i 


1 


1 


1 


1 


1 


As 




















A9 


1 


1 


1 


1 


1 


1 



Character Number 043 


Column 

Binary 

Address 


Column Decimal 
Address 


336 


337 


338 


339 


340 


341 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 




















A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 044 


Column 

Binary 

Address 


Column Decimal 
Address 


344 


345 


346 


347 


348 


349 


Al 





1 










1 


A2 








1 










A3 














1 


1 


A4 


1 


1 


1 




1 


1 


A5 


1 


1 


1 




1 


1 


A6 




















A7 


1 


1 


1 




1 


1 


As 



















Ag 


1 


1 


1 




1 


1 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 















Character Number 045 


Column 

Binary 

Address 


Column Decimal 
Address 


362 


353 


364 


355 


356 


357 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 046 


Column 

Binary 

Address 


Column Decimal 
Address 


360 


361 


362 


363 


364 


365 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 047 


Column 

Binary 

Address 


Column Decimal 
Address 


368 


369 


370 


371 


372 


373 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 




















Ag 


1 


1 


1 


1 


1 


1 



Character Number 048 


Column 

Binary 

Address 


Column Decimal 
Address 


376 


377 


378 


379 


380 


381 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 




A4 


1 


1 


1 


1 


1 




A5 


1 


1 


1 


1 


1 




Ae 


1 


1 


1 


1 


1 




A7 


1 


1 


1 


1 


1 




As 




















Ag 


1 


1 


1 


1 


1 


1 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














Ol 














Ol 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 















7-194 



2516 CUSTOM CODING INFORMATION 



Character Number 049 


Column 

Binary 

Address 


Column Decimal 
Address 


384 


385 


386 


387 


388 


389 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 




















A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number 050 


Column 

Binary 

Address 


Column Decimal 
Address 


392 


393 


394 


395 


396 


397 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 




















A? 




















A8 


1 


1 


1 


•V 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character 


Number 


051 


Column 

Binary 

Address 


Column Decimal 
Address 


400 


401 


402 


403 


404 


405 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 




















A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number 052 


Column 

Binary 

Address 


Column Decimal 
Address 


408 


409 


410 


411 


412 


413 


Al 





1 




1 





1 


A2 










1 








A3 














1 


1 


A4 


1 


1 




1 


1 


1 


A5 


1 


1 




1 


1 


1 


A6 



















A7 




















As 


1 


1 




1 


1 


1 


Ag 


1 


1 




' 


1 


1 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














08 














08 














08 














Os 















Character Number 053 


Column 

Binary 

Address 


Column Decimal 
Address 


416 


417 


418 


419 


420 


421 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number 054 


Column 

Binary 

Address 


Column Decimal 
Address 


424 


425 


426 


427 


428 


429 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 


' 


1 


1 


1 


1 


1 



Character Number 055 


Column 

Binary 

Address 


Column Decimal 
Address 


432 


433 


434 


435 


436 


437 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 


1 


1 


1 


1 


1 


1 


A7 




















As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number 056 


Column 

Binary 

Address 


Column Decimal 
Address 


440 


441 


442 


443 


444 


445 


Al 





1 










1 


A2 








1 










A3 














1 


1 


A4 


1 


1 


1 




1 


1 


A5 


1 


1 


1 




1 


1 


Ae 


1 


1 


1 




1 


1 


A7 



















As 


1 


1 


1 




1 


1 


Ag 


1 


1 


1 




1 


1 



I 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














Ol 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














Os 














Os 
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2516 CUSTOM CODING INFORMATION 



Character Number Qgj 


Column 

Binary 

Address 


Column Decimal 
Address 


448 


449 


450 


451 


452 


453 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 




















A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


A9 


1 


1 


1 


1 


1 


1 



Character Number QSg 


Column 

Binary 

Address 


Column Decimal 
Address 


466 


457 


458 


459 


460 


461 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















Ae 




















A7 


1 


1 


1 


1 


1 


1 


Ae 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character 


Number 059 


Column 

Binary 

Address 


Column Decimal 
Address 


464 


465 


466 


467 


468 


469 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 


1 


1 


1 


1 


1 


1 


A6 




















A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number Qgg 


Column 

Binary 

Address 


Column Decimal 
Address 


472 


473 


474 


475 


476 


477 


Al 





1 










1 


A2 








1 










A3^ 














1 


1 


A4 


1 


1 


1 




1 


1 


A5 


1 


1 


1 




1 


1 


Ae 



















A7 


1 


1 


1 




1 


1 


Ae 


1 


1 


1 




1 


1 


Ag 


1 


1 


1 




1 


1 



Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Ob 














08 














08 














08 















Character Number 061 


Column 

Binary 

Address 


Column Decimal 
Address 


480 


481 


482 


483 


484 


485 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 




















A6 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number 062 


Column 

Binary 

Address 


Column Decimal 
Address 


488 


489 


490 


491 


492 


493 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 


1 


1 


1 


1 


1 


1 


A5 




















Ae 


1 


1 


1 


1 


1 


1 


A7 


1 


1 


1 


1 


1 


1 


As 


1 


1 


1 


1 


1 


1 


Ag 


1 


1 


1 


1 


1 


1 



Character Number 063 


Column 

Binary 

Address 


Column Decimal 
Address 


4g6 


497 


498 


499 


500 


501 


Al 





1 





1 





1 


A2 








1 


1 








A3 














1 


1 


A4 




















A5 








1 




1 


Ae 








1 




1 


A7 








1 




1 


As 








1 




1 


Ag 








1 




1 



Character Number 064 


Column 

Binary 

Address 


Column Decimal 
Address 


504 


505 


506 


507 


608 


509 


Al 





1 





1 





1 


A2 








1 


1 








A3 


















A4 








1 






A5 








1 






Ae 








1 






A? 








1 






As 








1 






Ag 








1 







Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 




Output 


Output Codes 


O1 














O1 














O1 














O1 














O2 














O2 














O2 














O2 














O3 














O3 














O3 














O3 














O4 














O4 














O4 














O4 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O5 














O7 














O7 














O7 














O7 














Os 














Os 














08 














Os 
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2526730 PROGRAMMING INFORMATION 



2530 HIGH SPEED 512 X 8 STATIC READ ONLY MEMORY 



PUNCHED CARD INPUT 
Header Card 



Data Cards: 



Card No. 


Column 


Information 


1 


1-8 


"2530N/CM" 




9-14 


Blank 




15-19 


"CODED" 




20 


Blank 




21 


Logic state of Output Enable #2, 
(CS2) - Most Significant Bit. 




22 


Logic state of Output Enable #1 . 




23 


Blank 




24-71 


Customer company name. 




72 


Blank 




73-80 


Date 



I.D. /Comment Cards: 




Card No. 


Column 


Information 


1 


1 


"C" 




2 
3-80 


Blank 

Person responsible for reviewing 
Signetics truth table and Com- 
pany Name. 


2 


1 


"C" 




2 
3-80 


Blank 

Customer Street Address 


3 


1 


"C" 




2 
3-80 


Blank 

Customer City, State, Zip. 



Card No. 


Column 


Information 


1 


1-3 


Decimal address (blank, blank, 
0.) 




4 


Blank 




5-12 


8-digit binary output 
(MSB-left) 




13-20 


Blank 




21-33 


Decimal address, (blank, 
blank, 1.) 




24 


Blank 




25-32 


8-Digit binary output 
(MSB-left) 




33-40 


Blank 




41-43 


Decimal address, (Blank, 
blank, 2.) 




44 


Blank 




45-52 


8-digit binary output 
(MSB-left) 




53-60 


Blank 




61-63 


Decimal address, (Blank, 
blank, 3.) 




64 


Blank 




65-72 


8-digit binary output 
(MSB-left) 




73-80 


Blank 


2 






128 




Same format as data card #1 . 



EXAMPLES: 
Header Card 



NOTE: MSB= Og 



7530 



CM3530 CODED 00 
I I III 



ASCII TO EBCDIC AND EBCDIC TO ASCII CODE CONV 

I III mill I I iiiiii I III I II I 
I I I I II 



02/02/72 "\ 



l)00|000 00000|0000000||000|0000|OOObilOOOOOOOOOOOOOOO|000|OOOOOOOOOOOOLOOO|0||0|00 
I t 3 4 s a r I I iiii iiii|i4isiiiriiiin2Wi2)MKM]»;iNNil ir3)M»xi/Nnw4i|U4)4«4S4(4;u49sesi sis3S4Sssisrsis!H«i t2S3Mts(«erti6sron 72i3r4i~wtirrir«N 
First Data Card 





00000000 



1 00000001 



2 00000010 



3 00000011 



lllllll|000000000000|||||||OOOGOOOOOOOOO||||||0|000000000000||||||OOOOODOOOO 
I t I 4 s ( r I I nil iii3i4isitiniiin2ini3 24^»2t;;nn3(3i3n3 34 3S)(3rMM4t4i42 43 44 4S4(|4Mi43M)si S2S3S4SS»srsiS9Mii(2i3t4(s(tsr(itsion iiiiunnnium 



Last Data Card 



508 00000000 



509 00000000 



510 00000000 



511 00000000 



l)|00||||||||00O0OOO00|00||||||||0000000000|0||||||||.0O00O00O0000||||||||OO0000OO 

I 2 3 4 S I r • I 111112 13 14 IS II mill 2121 22123 24 2i2t2rn2i Mil' 32|]3 34 31 3131 M 31 41 41 42 43 44 4SM 41 41 4) MSI » ,S3 $4 » M Sf M SI M(l (in i< SU( S' tl H '0 n li lltt liHll ttlitt 
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2530/2526 PROGRAMMING INFORMATION 



TRUTH TABLE INPUT: 

A truth table may be submitted at a greater non-recurring cost to the customer. A format similar to the one shown below is sat- 
isfactory. 



INPUT ADDRESS 


DECIMAL ADDRESS 


OUTPUT 


Ag 


As 


Ay 


Ae 


A5 


A4 


A3 


A2 


Al 




08 


O7 


Oe 


05 


04 


03 


02 


01 





























000 













































001 






















































1 


1 


1 


1 


1 


1 


1 


1 


1 


510 


















1 


1 


1 


1 


1 


1 


1 


1 


1 


511 



















Plus Output Enable 1 and 2 coding. 



2526 HIGH SPEED 64 X 9 X 9 CHARACTER GENERATOR 
PUNCHED CARD INPUT 



Comment/I. D. Cards: 



Card No. 


Column 


Information 


1 


1 


"C" 




2 


Blank 




3-17 


"SIGNETICS2526N/CM" 




18-26 


Blank 




27-71 


Customer I.D. (Company, Pro- 
ject, Part No., etc.) 




72 


Blank 




73-80 


Date 


2 


1 


"C" 




2 


Blank 




3-80 


Person responsible for review- 
ing Signetics truth table. 


3 


1 


"C" 




2 


Blank 




3-80 


Customer Street Address 


4 


1 


"C" 




2 


Blank 




3-80 


Customer City, State, Zip. 



Card No. 


Column 


Information 


5 


1 
2 
3-80 


"C" 

Blank 

Name 



Data Cards: 



Card No. 


Column 


Information 


1 


1-9 


Binary outputs of rows 9 
through 1 , (MSB at 9), first col- 
umn, first character, (first 
character is "000"). Logic "1" 
is high output (3.2V, min.) 




10 


Blank 




11-19 


Binary outputs of second col- 
umn, first character. 




20 


Blank 




21-29 


Third column 
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2526 PROGRAMMING INFORMATION 



Data Cards (Continued) 



Card No. 


Column 


Information 


1 


30 


Blank 


(Cont'd) 


31-39 


Fourth column 




40 


Blank 




41-49 


Fifth column 




50 


Blank 




51-59 


Sixth column 




60 


Blank 




61-69 


Seventh column 




70-71 


Blank 




72 


Data card number of first 
character, ("1"). 




73 


Blank 




74-76 


Anything - customer option. 




77 


Blank 




78-80 


Decimal character number, 
("000") 


2 


1-9 


Eight column 




10 


Blank 



EXAMPLES: 
I.D. Card 



Card No. 


Column 


information 


2 


11-19 


Ninth column 


(Cont'd) 


20-70 


Anything - customer option. 




71 


Blank 




72 


Data card number of first 
character, ("2"). 




73 


Blank 




74-76 


Customer option 




77 


Blank 




78-80 


Decimal character number 
("000"). 


3 


1-9 


First column, second character, 




(Etc., as 


rows 9 through 1 (MSB at 9). 




Card 1 ) 


Second character is "001". 


4 


(Etc., as 
Card 2) 




128 


78-80 


Decimal character number, 
("063"). 



Note: MSB = Og 



CM3400 VERTICAL SCAN CHAR GEN WITH BCDIC AND BAUDOT TO ASCII CONVERSION 
I I III II III II I I Hill I I II I I III I II 



II 



II 



00000000000||0| 001 00000|OOOOOOOOl)UOOO|U|00000000000000|00|0 1000 10000000 lOOIOQOOO 

I t 3 4 i I 1 I I li II It 13 14 IS It Wli li n 21 2i 23 24 n » » N » 30 31 32 33 M IS K 3) N n 40 41 42 43 44 4S <t «MI 49 SO SI S2 S) S4 SS St Sr SI Si>U tl i2 i3 (4 tS it SI tl S3 fO M It M 14 rs H n ?l IS N 

First Data Card - First Character 

/OlOlOOOOO 000000000 011111100 100000010 101100010 101010010 101001010 1 



|0|0|||||Oi||||||||0|000000||00||||||0|00|00|||0|00|0|0||OiOO|0||0|0 10000000000 

I 2 3 4 S t I • t II II 12 13 14 IS II mill 21 21 22 23 24 2S2t 27 21 23 30 11 32 33 34 3S H 3I\3I 31 41 41 42 4] 44 *S U 41 M 43 SI SI S2 S3 S4 S^SI S) SI S3 10 tl I? CU4ESSEE;ei t3 ID 71 72 IJ 14 IS 7t H 71 73 10 

Second Data Card - First Character 

01111100 000000000 2 



i|C oil Olllllllll 9 01 

I t S 4 S I > I I II 1112 13 14 IS II ini II 20 21 22 23 24 2S 2( 27 21 21 31 31 32 33 34 3S K 37 31 31 41 41 42 43 44 4S 41 47 41 41' so SI S2 S3 S4 SS St S7 SI S9 tO tl 12 13 t4 iS ti 17 tl U 70 71 72 73 74 7S It 77 71 71 N 

First Data Card - Last Character 



■ 



/lOOOnOl 011111111 000000010 OOOOOOOOl IIOIOOOOI 000010001 000001001 1 



63 



|0|i|00i00|000 0000 00|||||||0|0||||||J|00 00|0||||00||||0|||00|||ilO||000000000 00 

I 2 > 4 S I r I I II nil 13 14 IS II 12111120 21 22 23 24 2S 21 27 21 21 31 31 32 33 34 3S X 37 31 31 41 41 42 43 44 4S 4147 41 41 so SI S2 S3 S4 SS St S7 SI SS 10 II t2 13 14 IS tl t7 tl ti 70 71 72 73 74 7S 71 77 71 7S N 

Second Data Card - Last Character 



300000110 000000000 



63 



lllll|00|0|||||||||000 00 000 000000000 000000 000 00000 00000 000 00000000000 00 00000 OQO 

I 2 3 4 S I 7 I I II II 12 13 14 is II 17 II IS ,N 21 22 23 24 2S 2127 21 2S jg ]| ]; ]3 )4 3S 31 37 H 31 4141 42 43 44 4S « 41 41 43 SI SI S2 S3 S4 SS St S7 SI SS M tl 17 tl S4 ES E( 61 SI S9 70 71 HI] 14 IS It IIII 19 10 
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2526 PROGRAMMING INFORMATION 



TRUTH TABLE INPUT: 

A truth table may be submitted at a greater non-recurring cost to the customer. A format similar to the one shown below is 
satisfactory. 



ADDRESS 


DECIMAL 
ADDRESS 


OUTPUT DATA 


CHARACTER 


^10 


Ag 


As 


A7 


Ae 


A5 


A4 


A3 


A2 


Al 




O9 


08 


O7 


% 


% 


O4 


O3 


O2 


O1 


































000 




















FIRST 
CHARACTER 





























1 


001 












































1 





002 












































1 


1 


003 









































1 








004 









































1 





1 


005 









































1 


1 





006 









































1 


1 


1 


007 






































1 











008 






































1 











009 








































1 








1 


010 










































Etc. 










































503 




















LAST 
CHARACTER 






















504 








































505 








































506 








































507 








































508 








































509 








































510 








































511 





























































7-200 



signotiES 



APPLICATIONS MEMO 

MOS DEVICES 



READ-ONLY MEMORY 



2526 



INTRODUCTION 

The 2526 is a high speed 5,184-bit Static Read-Only 
Memory. It may be organized as 64 x 9 x 9 for use as a 
character generator in dot matrix displays, or as a 512 x 9 
ROM for general purpose use. It features TTL compatible 
inputs, three-state TTL compatible outputs, two standard 
supply voltages (+5, —12), output data latches, and less than 
700ns access time. The 2526 is fabricated using Signetics 
P-MOS silicon gate process and is packaged in a 24-pin 
silicone dual in-line package. 



INPUT CIRCUITS 

The inputs to the 2526 use a configuration similar to that 
used in most of the other 2500 series products. Interface 
requirements with TTL circuitry are described in detail in 
the Signetics MOS Handbook. In general, a standard TTL 
gate driving only the 2526 does not require any interfacing 
resistors. See Figure 1. If another TTL gate is driven in 
addition to the 2526, a 10k ohm pull-up resistor will im- 
prove the input noise margins. 



INPUT INTERFACE 



TTL 



■o 



^ 1 



TTL 



*D- 



■O 



FIGURE 1 



OUTPUT CIRCUITS 

The outputs from the 2526 use a three-state push-pull con- 
figuration that allows wired-OR connection of several cir- 
cuits for expanded capacity. The push-pull circuitry provides 
low impedance outputs for both high and low output volt- 
ages. See Figure 2. For a low output voltage Q2 is turned 
ON and Qi is turned OFF with Q3 and Q4 kept OFF by a 
high Output Enable voltage. For a high output voltage Q-) is 
turned ON and Q2 is turned OFF while Q3 and Q4 are 
OFF. When the Output Enable voltage goes low, however, 
both Q3 and Q4 are turned ON, keeping Qi and Q2 both 
OFF for any condition the output latch assumes. In this 
state the output of the 2526 is essentially floating.allowing 
other circuits to dominate the output line. 

Figure 3 shows one way to make use of this three-state 
oujput. Two 2526 Character Generators are tied together at 
their outputs and fed to the receiving logic CTCuitry, e.g., a 
parallel to serial converter. One 2526 can contain the dot 
matrix information for upper case characters and the other 
can contain the lower case information, thus providing a 
full 1 28 character set. A I I inputs for the two generators are 
tied in parallel except the Output Enables which serve as 
A1 1 address inputs. One 2526 receives the A1 1 signal and 
the other receives All. In this way only one set of outputs 
at a time will activate the output lines. If the system con- 
figuration requires periods where neither output is active, 
that fact can be gated with A1 1 to turn off both Output 
Enable signals. To reduce power dissipation, the A1 1 infor- 
mation can be gated with the READ signals to avoid turning 
on the unused 2526. 



OUTPUT CIRCUITRY 



+5V 

o 



OUTPUT 
ENABLE 

o 



it:^ 



OUTPUT ■ 
DATA 
FROM 
LATCH . 



IP 



H" 



FIGURE 2 
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2526 APPLICATIONS MEMO 



CAPACITY EXPANSION 



UPPER/LOWER 



F^ 



CHARACTER 



UPPER CASE 7X9 



►I>-J 



^ 



i> 



CHARACTER 



LOWER CASE 7X9 



FIGURES 



ADDRESS DECODING 

The Signetics 2526 Character Generator is organized to 
provide 64 character locations with each location described 
by a 9 X 9 matrix of bits. The block diagram in Figure 4 
shows the address assignments for the character and scan 
functions. The six address inputs A5 through A10 are de- 
coded directly to provide a 1-of-64 character selection. The 
four address inputs A1 through A4 are decoded to provide 
a 1-of-9 selection of scans within each character. Since four 
address lines can generate 16 scan selections instead of only 
9, there are seven excess codes. See Figure 5. The 1-of-9 
scan decoder forces the excess input codes to generate all 
logic "1 's" at the output latches. The address decoding cir- 
cuits are only activated during a READ operation in order 
to save power when the memory is not being used. 



BLOCK DIAGRAM 



OUTPUT ENABLE 



COLUMN 
DECODER 
OOF 9) 



!i. 



ROW 
DECODER 
(10F64) 



5184 BIT 

ROM MATRIX 

64x9h9 



GENERATOR 



L^„ 



FIGURE 4 



SCAN DECODING 



INPUT CODES 



























1 


1 


1 


1 


1 


1 


1 


1 














1 


1 


1 


1 














1 


1 


1 


1 








1 


1 








1 


1 








1 


1 








1 


1 





1 





1 





1 





1 





1 





1 











1 



■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


n 


G 


■ 


■ 


■ 


■ 


■ 


■ 


J 




■ 


:: 


■ 


■ 


■ 


■ 


u 


■ 




■ 


■ 


[] 


■ 


■ 


J 


■ 


■ 




■ 


■ 


■ 


:: 


l: 


■ 


■ 


■ 




■ 


■ 


■ 


■ 


u 


■ 


■ 


■ 




□□nnnnnnn 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 



EXCESS 
CODES 



LOGIC < 0.8 VOLTS 
LOGIC 1 > 3.2 VOLTS 



9X9 MATRIX 



FIGURES 



TIMING 

The timing diagram in Figure 6 shows how the READ signal 
controls the operation of the memory. The address inputs 
propagate through the decoders and the bit matrix when 
READ goes low. The output data are strobed into the 
latches when READ goes high. The state of the OUTPUT 
ENABLE signal determines whether or not the latched data 
are transferred to the outputs. With OUTPUT ENABLE 
high, the worst case access time from stable addresses to 
valid output data is 700ns. Notice that addresses must be 
stable for only a short period of time so that address 
changes may be made in parallel with the access operations. 
Once the data are set into the latches, they remain stable 
for a full READ cycle until the next cycle's data are 
available. 





TIMII 


SIG DIAGRAM 






\/ \ 


s 


7 


^A_ 






^ 


lAD 


_^ ^ 


lAG 


— tA2 — 




ADDRESSES 


ADDRESSES 

MAY 

CHANGE 


) 


^ddresse\ 

f- MUST BE T 
^STABLE /' 


/ ADDRESSES 
r MAY 
\ CHANGE 








— tAI .- 


c 






OUTPUTS 


FIGURES 
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2526 APPLICATIONS MEMO 



MEMORY ORGANIZATION 

The 2526 is intended primarily for use as a 7 x 9 dot nnatrix 
character generator, and the address decoding scheme re- 
flects this purpose. Address lines A1 through A4 (see 
Figure 5) generate the required nine scan selects plus seven 
excess codes. Thus, an attempt to use the 2526 with all ten 
address lines in a 1024 x 9 configuration would fail because 
there are only 5,184 bits in the memory and the excess in- 
put address codes would not be able to generate relevant 
output data. However, if address input A4 is tied to a logic 
"0", the excess codes are eliminated. The remaining nine 
address lines may then be used to address a 512 x 9 ROM. 
The ninth scan in each character is ignored along with the 
excess codes and a subset of 4,608 bits is used to provide 
the 512 X 9 capacity. 

Other organizations are possible, of course, as long as the 
total memory capacity is not exceeded. 576 x 9 is the real 
capacity of the memory (576 x 9 = 5,1 84). The extra 64 x 9 
(576 X 9 — 512 X 9 = 64 X 9) can be accessed by careful use 
of address A4. See Figure 7. The critical condition is stated 
in the figure: when A4 is logical "1", AO, A2, and A1 should 
be logical "O's". When A4 is logical "0", any code is allowed 
in the remaining nine bits. When some form of counter is 
used to generate the address inputs, it will often be con- 
venient to assign the most significant bit (MSB) to A4 and 
the six least significant bits to A5 through A10. In this way, 
the highest allowed bit configuration will correspond to a 
binary count of 575 and the forced zero states of A3, A2, 
and A1 will be easier to implement. 



576 X 9 ROM ADDRESSING 



MSB 
















LSB 


|2l0|29|28|27|26|25|2*|23|22|2l| 

























INPUT ADDRESS BITS 



WHEN A4 - 1, A3 AND A2 AND A1 
SHOULD BE 0. 



FIGURE? 



CHARACTER ORGANIZATION 

When used as a 7 x 9 dot matrix character generator, the 
9x9 dot configuration of each character allows the 2526 to 
be used with either vertical or horizontal scanning tech- 
niques. Figure 5 shows a 7 x 9 configuration for the letter K 
that is oriented for use with a horizontal scan. As each hori- 
zontal slice through the character is extracted from the 
ROM, the two extra bits may be ignored and the seven re- 
maining bits serially shifted to control the dot formation. 



Figure 8 shows the letter K oriented within the 9x9 matrix 
for use with a vertical scan. Each vertical slice through the 
character is extracted from the ROM and then serially 
shifted to control the dot formation. Two complete scans 
are not used for dots and may supply blank spaces between 
characters or may be ignored. Alternatively, those extra 
scan positions may be put to good use for translating char- 
acter codes. When a code translation is desired, the column 
address (A1 through A4) is set to the appropriate translate 
scan instead of one of the dot matrix scans, and the code to 
be translated forms the row address (A5 through A10). The 
dot matrix contents of that character location are not re- 
lated to the input code, but the output from the translate 
scan provides the desired new code. 



Assume that the dot matrix letter K in Figure 8 is placed in 
the character array at an address corresponding to the 
ASCII-6 code for K (001011). Then the dots for K can only 
be retrieved by using the proper ASCII code as an address. 
The same code pattern in EBCDIC, however, stands for the 
period. To perform an EBCDIC to ASCII translation it is 
only necessary to insert the ASCII code for the period 
(101110) in the translate scan of the K character position. 
This code can then be used directly for any purpose or it 
can, in turn, be applied as an input to select the dot matrix 
for the period. 



The spare bits in the 9x9 matrix of each character are 
most convenient to use for translations when the matrix is 
arranged for vertical scans. In that way a single read oper- 
ation can perform the translation. A 7 x 9 vertical matrix 
leaves two spare scans for translations so that a two-way 
translation between two codes is possible, or two source 
codes can be translated into a single target code. The spare 
bits in the horizontal scan case are only available two at a 
time, so are more awkward to use for translations. In either 
case, the spare bits can be used to expand the character dot 
matrix from 7 x 9 to 9 x 9. Several special characters can be 
constructed (e.g., arrows) and some augmented standard 
characters (e.g., %) can be more legible. 
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APPLICATION AREAS 

There are many places where a nine bit wide ROM can be 
useful. A nine bit output from a function look-up table can 
provide an extra degree of accuracy. A sine function table, 
for example, could supply an added bit of resolution in the 
result. For arithmetic tables with 8-bit operands, the ninth 
output bit can be used as a sign bit or a carry bit for in- 
creased flexibility. Many byte-plus-parity systems are organ- 
ized around 9-bit data paths and some of their memory 
requirements can only be satisfied with a 9-bit ROM. 9-bit 
or 18-bit minicomputers often need Read Only instruction 
storage for bootstrap loaders and other non-volatile routines. 

The added sophistication of new CRT terminal designs is 
making 7x9 characters more and more popular. Increased 
legibility, decreased errors and better lower case characters 
are the immediate advantages. The 2526 provides an eco- 
nomical, easy-to-use approach for implementing 7x9 
character graphics. 
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MOS DEVICES 

STATIC MEMORY 



2602 



INTRODUCTION 

The Signetics 2602 is a 1024-bit Random Access Read/ 
Write IVlemory. It is fabricated with Signetics N-Channel 
Silicon Gate technology. 



FEATURES 

• 1024 X 1 ORGANIZATION 

• COMPLETELY STATIC OPERATION 

• +5 VOLT POWER SUPPLY ONLY 

• TTL COMPATIBLE INPUTS 

• THREE-STATE TTL OUTPUT 

• 16-PIN DIP PACKAGE 

• 200mW DISSIPATION 

• N-CHANNEL SILICON GATE 

• NO CLOCKS, NO REFRESHING, NO SENSING 

• DOWN TO 500ns ACCESS/CYCLE TIME 
GUARANTEED 



In addition to the refresh hardware costs imposed by 
dynamic memories, there is also a performance price to pay. 
Each refresh cycle ties up the memory and makes it un- 
available for normal data operations. There are several 
interesting approaches to minimizing the performance im- 
pact of the refresh cycles, but each involves an even greater 
investment in support logic, Both the hardware and per- 
formance penalties of dynamic memory refreshing are 
eliminated by the 2602 since no refreshing of any kind is 
required by the device. 



In the 2602 the on-chip support circuits, as well as the 
memory cells, are static. Thus no clocks are required for 
any part of the memory operation. Memory clocks for 
dynamic memories have proven to be very difficult to drive, 
distribute, and time properly so that their complete elimi- 
nation saves design and debug expenses, and reduces sup- 
port logic and distribution circuitry costs. 



SUPPORT CIRCUITRY 

The dominant system design characteristic for the 2602 is 
ease of use. This is a result of several unusual features, with 
fully static operation as perhaps the most important. Since 
the static memory cell does not depend on stored charge 
for its data retention, it does not need periodic refreshing. 
Thus, the memory does not require external circuitry to 
generate and control refresh cycling and refresh addresses. 
The on-chip support logic can also be simplified. See the 
block diagram in Figure 1. 

BLOCK DIAGRAM 






WRITE CIRCUIT 



SENSE/OUTPUT 




A5 Ae A7 Ag A9 

FIGURE 1 



The output of the 2602 is a three-state, push-pull circuit 
that can drive a TTL data bus. For increased capacity 
several chips may be directly wire-ORed, taking advantage 
of the three-state output. No sense amplifiers or chip buffers 
are required. The problems associated with the distribution 
of low level sense lines and with coupled sense noise are 
eliminated. Figure 2 shows the output buffer circuit. 



With 5 pF of typical input capacitance on any signal input 
and no pull-up resistors required to achieve a reliable high- 
level input voltage, any simple TTL logic can be used to 
drive arrays of the 2602 memory devices. With no high 
voltage, high current, or low level interface signals, noise 
and crosstalk problems are practically non-existent. 



The net result of all these features is a dramatic decrease in 
the external support electronics required to implement a 
memory system. With greatly simplified driving, no clocks, 
no refreshing, and no sensing, the 2602 has eliminated all 
the major headaches associated with semiconductor memory 
system design. The cost of support electronics is also 
dramatically decreased. The result is that memory system 
costs per bit relative to dynamic memories are very attractive 
for 2602 memory systems of less than about 100K bits. 



I 
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OUTPUT CIRCUITRY 



CHIP SELECT 



■ri 



^^ 



-j Q2 



FIGURE 2 



POWER 

The 2602 contributes in other ways to decreased memory 
system costs. Only one standard supply voltage, +5V ±5%, 
is required. Not only are multiple supply costs eliminated, 
but power distribution and decoupling problems are mini- 
mized. 

The low average power of less than 200mW typical and the 
important absence of peak currents both contribute to ease 
of use and lower costs. The power dissipated by the support 
circuits in a dynamic memory system — even a small one — 
can be a large percentage of the system power demands. 
With the 2602 static memory, the support dissipation is 
practically eliminated and the memory cell dissipation is 
very low. Power and cooling costs are, therefore, much less 
of a factor in the total memory system economics. 



The Chip Select signal on the 2602 performs three inter- 
related functions. It controls the status of the three-state 
output signal, it acts as the decimal address input for 
memories of more than 1024 words, and it enables and 
disables the write circuitry. 

For a 1 K word memory where the outputs share a data bus 
with other logic subsystems, the Chip Select signals can be 
tied together and used simply to connect or disconnect the 
output data from the data bus. A 2K word version of such 
a memory (see Figure 3) could then gate the bus connect 
information with the 11th address bit to form two Chip 
Select signals. The output data lines from the first 1 K words 
are wire-ORed with the output data lines from the second 
IK words. The two Chip Select signals will then connect 
the first 1 K or connect the second 1 K or disconnect both 
from the output data bus. Notice that the Read/Write lines 
need not be gated with the 11th address bit since an un- 
selected chip automatically has the write circuit disabled. 

READ OPERATIONS 

The Read Cycle for the 2602 is very easy to execute. See 
the timing diagram in Figure 4. With the chip selected and 
in the read state, simply input an address. The data will be 
valid at the output after the access time has elapsed. 
Because there are no clocks to define the Read Cycle, it is 
measured as the time addresses are required to be stable. 
This interval is from the latest arriving address to the 
earliest departing address. For the same reason the access 
time should be measured from the latest address input. 

Care should be taken to make sure that the Read/Write line 
is fully in the Read state before any cycle starts. Notice 
that one of the memory cells is being addressed at all times; 



CHIP SELECT GATING 



CHIP 
SELECT 



;=[>-' 



-[> 



CHIP SELECT 



FIGURES 
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TIMING DIAGRAM 



READ CYCLE 



WRITE CYCLE 



— \— *AC 



-/^ 




Trj 



r ■ 



FIGURE 4 



there is no quiescent state for the memory array. Thus, any 
time the Chip Select and Read/Write lines are both low, 
something will be written somewhere. The Read/Write line 
should be considered normally high with a negative-going 
write pulse allowed only under strict conditions. 

The Chip Select signal may arrive as late as 200ns after the 
start of a Read cycle (for the 2602-1) without impacting 
the access time. This will often come in handy when there 
are extra levels of address gating involved with generating 
the Chip Select signal. 

WRITE OPERATIONS 

The write cycle is also measured by the required stable 
address time. Since the Chip Select signal gates the write 
circuitry, it must arrive earlier than in a read cycle so that 
the write pulse can propagate properly into the cell array. 
Notice that the stable addresses must overlap both the start 
and finish of the write pulse. It is important that the desired 
cell, and only the desired cell, be fully selected before the 
write pulse arrives and that the write pulse is fully gone 
before the addresses begin to change at the cell. The propa- 
gation path for the write pulse into the cell is shorter than 
the address path through the decoders. 

For a minimum write cycle the timing of the write pulse is 
important. Notice in the timing diagram that two P'us twp 
is 400ns minimum, which leaves 100ns as the required 
minimum Read level before the beginning of the next cycle. 
A longer write cycle would allow more flexibility in the 



write pulse timing. The minimum write pulse width is the 
most critical parameter and should be maintained even if 
the write pulse window within the write cycle is adjusted 
slightly. 

WAVEFORMS 

The waveform picture in Figure 5 shows the 2602 in action. 
The test pattern being run is a simple one designed to check 
the general operation of every cell. The memory had pre- 
viously had zeroes stored in all 1024 cells. Then a pattern of 
Read-Write-Read is executed at every cell location. The 
first Read at each cell is used to check for the previously 
written zero. The Write cycle then writes a one in the 
addressed cell and the second Read confirms that a one was 
in fact stored. The address then changes and the three 
operations are repeated on the next sequential cell. 

Notice that in situations like the one pictured in Figure 5 
where multiple cycles are executed at one address, there is no 
obvious, well-defined start of each cycle. Simple external 
time delays (not shown in the picture) serve to mark the 
transitions from cycle to cycle. The first change in the Data 
Out signal following the Aq address change reflects the zero 
being read at the newly addressed location. During the suc- 
ceeding Write cycle, the Data Out line indicates the polarity 
of the data being written in the cell. At the end of the 
Write cycle, the same cell is read again and the Data Out 
signal shows that a one was successfully stored. When the 
addresses change again, this sequence is repeated. 
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STORAGE CELL 

Figure 6 is a schematic of the memory bit cell in the 2602. It 
is a standard six device cell configuration, using two cross- 
coupled devices (Q1, Q2) with active pull-ups (Q3, Q4). Q5 
and Q6 are used to connect the cell to the bit lines. 

The cells are arranged in a two-dimensional array of 32 by 
32 for a total of 1024 cells. Address lines through 4 are 
decoded to select 1-of-32 word lines. Each word line drives 
32 cells, connecting them to 32 pairs of bit lines. Addresses 
5 through 9 are decoded to select 1-of-32 bit line pairs. 
Thus, the 10 address lines select one cell out of 1024 for 
reading or writing. The bit lines are ORed together and the 
selected pair drive the output data amplifier. 

When writing, the bit lines are driven by the write amplifiers 
to force the selected cell in one direction or the other. 
Because the bit lines are being actively driven instead of 
passively sensed, the write cycle can always be executed in 
500ns or less even when the read cycle is longer. 

MEMORY SYSTEMS 

For those designers who have worked with dynamic memory 
systems, the dominant theme with the 2602 is the things 
that do not have to be done. With no clocks, no refreshing 
and no sensing, the designer can center his work on opti- 
mizing the TTL/MOS interfaces and the system packaging. 



°3ili — I I — ir°4 
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FIGURE 6 



Because of the lack of support circuitry around the 2602, 
the propagation paths to and from the memory chip are 
much shorter than is the case with dynamic memories. This 
fact will help to compensate for the somewhat longer access 
times of the 2602, although there are large numbers of 
applications where the 2602 offers more than sufficient 
speed. The lack of support circuits makes it easy to gain 
performance from the static memory by interleaving. The 
expensive dynamic support circuitry does not have to be 
duplicated for a two-way interleave. 

The lack of power surge currents, high voltage transitions, 
low level sense currents, and multiple power supplies 
simplifies memory system designs in several ways. One 
significant result is that many systems will work very well 
on two-sided printed circuit boards, with consequent savings 
in design and production costs. With less board area devoted 
to supporting the memory chips, the board bit density can 
be increased. 
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SIGNETICS STANDARD ROM CODES 



STANDARD ROM CODES 



CODE CONVERTERS 



P/N 


DESCRIPTION 


TYPE 


CMOOOO 


EBCDIC-ASCII 


2430 


CM2810 


ASCII toSelectric 


2430 


CM3421 


ASCI l-Selectric, Selectric-ASCI 1 


2431 


CM3480 


EBCDIC to Packed Hollerith 


2431 


CM3501 


Quick Brown Fox Generator (MM522DF) 


2420 


CM351 1 


Quick Brown Fox Generator (MM522DZ) 


2420 


CM3530 


ASCII-EBCDIC; EBCDIC-ASCII 


2530 



CHARACTER GENERATORS 






P/N 


DESCRIPTION 


TYPE 


CM2140 


ASCII Alphanumeric, 7x5, Row Output 




2513 


CM2143 


Katakana, 7x5, Row Output (Obsolete, See (CM4800) 




2513 


CM2170 


ASCII with yen sign, 7x5, Row Output 




2513 


CM3001/3010 


Upper case ASCII, 10x7, Row Output 


(set of 2) 


2516 


CM3021 


Lower case ASCII, 7x5, Row Output 




2513 


CM3030 


Upper case ASCII, 7x5, Row Output 




2513 


CM3041 


Lower case ASCII, 10x7, Row Output (split character) 




2516 


CM3410 


Upper case ASCII, 9x7, Row Output 




2526 


CM3400 


Upper case ASCII, 7x9, with EBCDIC-ASCII and BAUDOT-ASCII 


in spare left columns. 






Vert. Output 




2526 


CM 3940 


Same as CM3400 but Row Output 




2526 


CM2150 


ASCII Alphanumeric, 5x7, Column Output 




2516 


Cl\/I3970 


12x8 ASCII Athru_ 1st half 


(set of 2)— 


r2516 
T25I6 


CM3980 


12x8 ASCII null thru ? 2nd half 


CM4800 


Katakana 7x5 




2513 



I 



NOTE: Customer shall ask for and approve a copy of our truth table for any of those ROMs. We do not guarantee the suitability of the contained 
truth table for any particular application. 
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SIGNETICS PACKAGES 



A PACKAGE 



r LEAD r 




NOTES: 

1. LEAD MATERIAL; ALLOY 42 OH EQUIVALENT. 

2. BODY MATERIAL: PLASTIC 

[3] TOLERANCES NON CUMULATIVE, 

I4.] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

\P2 lead SPACINO SHALL BE MEASURED WITHIN THIS ZONE. 

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH. 

7. THERMAL RESISTANCE: H Ja = .16 C/mW, H Jc ■ .08X/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 



B PACKAGE 



r" 



h^r^rif^Af^^ 




M 

( 


1 


.756 (19.181 
745 MB.92I 






NOTES: 

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT. 

2. BODY IVIATERIAL: PLASTIC 

[3] TOLERANCES NON CUMULATIVE. 

14] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

'{5? LEAD .SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH. 

7. THERMAL RESISTANCE: H Ja - .16 C/mW, (■) Jc - .08'C/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS! 
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SIGNETICS PACKAGES 



DA PACKAGE 



ERMINAL CONNECTIONS 
PIN 1 - INPUT 
PIN 2 - OUTPUT 
CASE - GROUND 



NOTES: 

1. LEAD MATERIAL: NO. 52 ALLOY GOLD PLATED. 

2. BODY MATERIAL: 1010 STEEL GOLD PLATED. 

3. LID MATERIAL: STEEL NICKEL PLATED, WELD SEAL. 

4. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 




2 MOUNTING 
HOLES .J61 (4.09) 
.151 (3.841 '■ 



525(13.341 R. MAX. 
2 PINS .04311.09) . 



DB PACKAGE 





,370 19.401 
" .355 (9.021 •" 
.326 18.281 I 




i - 




i 

1 


] 


U U L 


1 




.100 (2.541 

t 



NOTES: 

1. LEAD MATERIAL: KOVAB OR EOUIVALENT, GOLD PLATED. 

2. BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT, GOLD PLATED GLASS BODY. 

3. LID MATERIAL: NICKEL, WELD SEAL. 

4. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 
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SIGNETICS PACKAGES 



F PACKAGE 



I LEAD N( 



W^/J^r'Wkr^ 



.2B0 (7.11) MAX. 




NOTES: 

1, LEAD MATERIAL: KOVAR OR EOUIVALENT, TIN PLATED. 

2, BODY MATERIAL: CERAMIC WITH GLASS SEAL. 
[I] TOLERANCES NON CUMULATIVE. 

33 SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

[6^ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. THERMAL RESISTANCE: G Ja = .065°C/mW, Jc - .020°C/mW. 

7. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 



F PACKAGE 



r^/\/\^/\r^r^/\ _ 



111 r — LEAD NO. 1 



[r'VVV^W^J 



.070{1.7B) MAX. 



NOTES; 

1. LEAD MATERIAL: KOVAR OR EOUIVALENT, TIN PLATED. 

2. BODY MATERIAL: CERAMIC WITH GLASS SEAL. 
[3] TOLERANCES NON CUMULATIVE. 

[471 SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

[bTI lead spacing SHALL BE MEASURED WITHIN THIS ZONE. 

6. THERMAL RESISTANCE: e Ja = .090°C/mW, O Jc = .023°C/mW. 

7. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 
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SIGNETICS PACKAGES 



F PACKAGE 



/^r^^/^/^r^/^r^r^/^/^ 



"WW^^TVW^^TWV 






i HI I T 

3 I0.5BI ^ I .100(2.54|J 




NOTES; 

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, TIN PLATED. 

2. BODY MATERIAL: CERAMIC WITH GLASS SEAL. 
[3] TOLERANCES NON CUMULATIVE. 

[4] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

H] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. THERMAL RESISTANCE: O Ja - .065°C/mW. Jc - .012°C/mW. 

7. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 



I PACKAGE 



^ 



uuuuuuuu 



; TTul 



u 



'SH 12.031 |7] 



\^i 



-*l E K-, 



.HO 13.881 
.100 12.641 



.012 10.31} 
"*~.00e 10.201 I 

^ .320 18.131 J 

r* .258"(737) ^^ 



NOTES: 

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. 

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. 

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL. 
g TOLERANCES NON CUMULATIVE. 
_ SIGNETICS SYMBOL DENOTES LEAD NO. 1. 
g] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

THERMAL RESISTANCE: <-) Ja - .06B°C/mW, (-) Jc - .020°C/mW. 

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERSI 
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SIGNETICS PACK 



I PACKAGE 








— ,^l 


10.311 
10201 


^ .320 
" .290- 


(8.131 

iTsTi 



NOTES: 

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. 

2. BODY MATERIAL; CERAMIC WITH KOVAR OR EQUIVALENT, 

3. LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL, 
m TOLERANCES NON CUMULATIVE. 

[1] SIGNETICS SYMBOL DENOTES LEAD NO, 1, 

E LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE, 

7, THERMAL RESISTANCE: » Ja " .062'C/niW, W Jc - .018'C/mW. 

8, ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 



I PACKAGE 




1 



r 



wOTUura 



.070 11.761 r 

1 .1 



I 



NOTES: 

1, LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, 

2, BODY MATERIAL; CERAMIC WITH KOVAR OR EQUIVALENT, 

3, L|D MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL, 
[4] TOLERANCES NON CUMULATIVE, 

[B] SIGNETICS SYMBOL DENOTES LEAD NO, 1, 

[6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE, 

7. THERMAL RESISTANCE; <-) Ja - ,060'C/mW, o Jc - .016°C/mW, 

8, ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 
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SIGNETICS PACKAGES 



I PACKAGE 



a 



1 



.38) p 

—A 



H JeU 



. 140 13.56) 
.100 12.54) 



NOTES: 

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. 

2. BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. 

3. LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL, 
[T] TOLERANCES NON CUMULATIVE. 

[B] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

[I] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

7. THERMAL RESISTANCE: <-) Ja - .055°C/mW, (-) Jc = .012°C/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS! 



I PACKAGE 
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V230 (31.241 1 









.aO 13.061 " 




i 10.531 .021 I 

10.761 ^ r^ .1 







.012 10.311 
"SSB (0.20) 










^ 


15.741 , 





NOTES: 

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED 

2. BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. 

3. LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL. 
H TOLERANCES NON CUMULATIVE, 

H] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

S\ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

7. THERMAL RESISTANCE: <-) Ja « .OSO°C/mW, (-) Jc • .010°C/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 
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SIGNETICS PACKAGES 



I PACKAGE 



LEAD NO. 1 fb\ 



n 



r 



1.380 (36.05) 
.560 114.221 



inmi 



nrrrwimTn i. jtis 



.070 078) 
.030 10.76) 



i 



v^T 



.140 13.56) 



n 



m\ 10.53) 
1 I .015 (0.38) 

.065 (JL65) ■"■'■' "•'"" 

.030 (0.76) 

Lead Material; Kouar or Equivalent, Gold Plated. 
Body Material: Ceramic with Kovar or Equivalent. 
Lid Material: Kovar or Equivalent, Gold Plated, Alloy Seal. 



f 1 




■"^ 


.012 
.008 


(0.31) 
(0.20) 




: 


^ 






.620 
.590 


(15.74) 

(14.98) ^ 



Tolci 



s Non CuiY 



Signetics Symbol Denotes Lead No. 1. 

Lead Spacing Shall be Measured within this Zone. 

Thermnl Resistance: -* Ja = .OBCC/mW.O Jc = .OlO^C/mW. 

All Dimensions Shown in Parentheses are Metric Equivalents. (Mil' 



I PACKAGE 









i 










ua 








2.030 (51.56) 




■■—■-—■---■ — —■— -^ 




1.980 (50.29) 




* 




I 



(2.79) 
(2.29) 



Lead Material: Kovar or Equivalent, Gold Plated. 

Body Material: Ceramic with Kovar or Equivalent. 

Lid Material: Kovar or Equivalent, Gold Plated, Alloy Seal. 

Tolerances Non Cumulative. 

Signetics Symbol Denotes Lead No. 1, 

Lead Spacing Shall be Measured within 'his Zone. 

Thermal Resistance; (-) Ja = .OBQ-C/mW, 9 Jc = .010"C/mW. 

All Dimensions Shown in Parentheses are Metric Equivalents. (Millimeters) 
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SIGNETICS PACKAGES 



K PACKAGE 




~ '028 aJll / 



NOTES: 

1. LEAD MATERIAL; KOVAR OR EQUIVALENT, GOLD PLATED. 

2. BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT. GOLD PLATED, GLASS BODY. 

3. LID MATERIAL: NICKEL, WELD SEAL. 

4. THERMAL RESISTANCE FROM JUNCTION TO CASE, I-) Ja ■ .150 C/mW, H Jc - .025 C/mW, 

5. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS! 



L PACKAGE 



imp 



I 046 II. HI 

I_ 1 .015(0.381'" 



_ -019 ( 0.481 
.016 (0.411 ^ 
10 LEADS 



So (535) ^(513061 I 




NOTES: 

1. LEAD MATERIAL; KOVAR OR EQUIVALENT, GOLD PLATED. 

2. BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT, GOLD PLATED, GLASS BODY. 

3. LID MATERIAL: NICKEL, WELD SEAL. 

4. THERMAL RESISTANCE FROM JUCTION TO CASE, (-) Ja - .150°C/mW, <-) Jc - .026°C/mW. 

5. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERSI 
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N PACKAGE 



r" 



^riA^r^^^r^r^AZ-SA. ^ 




KJKJKJKJKJKJWKJ KJW\J W 





NOTES: 

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT. 

2. BODY MATERIAL; PLASTIC 

U] TOLERANCES NON CUMULATIVE. 

[33 SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

[5] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH. 

7. THERMAL RESISTANCE: H Ja = .12'C/mW, (-) Jc = .05-C/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERSI 



NX PACKAGE 



i^ljiilAAilAilAAi^ 




KJ W WW \J\JKJKJKJKJKJ \J 




NOTES: 

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT. 

2. BODY MATERIAL: PLASTIC 

3] TOLERANCES NON CUMULATIVE. 

[4] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

i^ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH. 

7. THERMAL RESISTANCE: H Ja = .12 C/mW, (-) Jc = .OBC/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERSI 



I 
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Q PACKAGE 








r^' 


(S 


pSi^SSTv. 
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1— L \ 












t 1 






















.260 16.601 








~ 




1 ♦ "°'"°' 






« 


► 


260 (6.601 

"*" -240 (6.101 




\ .036 10.971 




X 


.730 (1.851 

r 


1 


,031 (0.791 
.020 (0.511 


1 

—^ |-^ .030 10.761 MIN. 


a ^ 1.076 (1.91, 
1^,020(0.61, L.^ (5^^ .060(1.27, 


NOTES. 






1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. 






2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 






3. LID MATERIAL: CERAMIC. GLASS SEAL. 






[3 TOLERANCES NON CUMULATIVE. 






H] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 






g] SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1. 






[7] RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND. 






8. THERMAL RESISTANCE: (■) Ja = .170'C/mW, <-) Jc » .060"C/mW. 






197] MAXIMUM GLASS CLIMB. LID SKEW, OR FRIT SQUEEZE OUT IS .010. 






10. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS! 





Q PACKAGE 
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— ' 




■^ .020 ( 


D.51 


m |— :m5- I 


40 
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u 


1.76, 
295 (7.49( 
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z! 














.... 


019 (0.48 
r.015 (0.38 


























.360 (8.891 
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.250 16.361 . 


260 (6.60, 




1 


t.028,0 


230 16.841 






ooejojir 


.730 (1.651 








L 
r 

76 (1,91, 
60 11,27, 




' 1 








__i 




^1^ I " 










' -^ 


m 

•- .030 (076, 










.031 (0.79) 
.026 (0.66) 


2 



NOTES 

1. LEAD MATERIAL; KOVAR OR EQUIVALENT, GOLD PLATED. 

2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 

3. LID MATERIAL: CERAMIC, GLASS SEAL. 
m TOLERANCES NON CUMULATIVE. 

HD LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

^ MAXIMUM GLASS CLIMB, LID SKEW OR FRIT SQUEEZE OUT .010. 

8. THERMAL RESISTANCE; Q Ja - .160°C/mW, G Jc - .060°C/mW. 

9. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS). 
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SIGN ETICS PACKAGES 



Q PACKAGE 



LEAD 


»1|I] 


— ^ 




■• [U .020 (0.611 












B 






4_.06O(_ 
.040 ( 


.521 


.395 
370 
























































.340 (■EPi 
.019 (0.481 Tvp 1 
W5 (0381 \ 




























.370 19.401 
:336 I8.3BI 


., .275 (6.991 1 

.246" (6.221 ~Ti 

.960 (24.381 


+ 
.026 (0.711 
.010 (0.25) 

1 I 


080(2.03 
0B0(T27l 


.006 


IM5J _, 
(0.101 ^^ 


"•—SI H h— HI .030(0761 








i 




















t 

031 (0^1 
020 (0611 




L 



NOTES: 

1, LEAD MATERIAL; ROVAR OR EQUIVALENT, GOLD PLATED, 

2, BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 

3, LID MATERIAL: CERAMIC, GLASS SEAL. 
IT). TOLERANCES NON CUMULATIVE. 

3] LEAD SPACING SHALL BE (MEASURED WITHIN THIS ZONE. 

'TJj SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO.l, 

73 RECOMMENDED MINIMUIVl OFFSET BEFORE LEAD BEND. 

8, THERMAL RESISTANCE: (-) Ja - .150°C/mW, (-) Jc = .050°C/inW. 

9] MAXIMUM GLASS CLIMB, LID SKEW, OR FRIT SQUEEZE OUT IS .010, 

10. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS, (MILLIMETERS) 



Q PACKAGE 




NOTES: 

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. 

2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 

3. LID MATERIAL; CERAMIC, GLASS SEAL, 
[i] TOLERANCES NON CUMULATIVE. 

(53 LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

\b] SIGNETICS symbol or ANGLE cut denotes LEAD no, 1, 

|7] RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND. 

8. THERMAL RESISTANCE: (-) Ja = .150°C/mW, (-) Jc = .050°C/niW. 

[9] MAXIMUM GLASS CLIMB, LID SKEW, OR FRIT SQUEEZE OUT IS ,010. 

10. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 



I 
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SIGNETICS PACKAGES 



TRACKAGE 




NOTES: 

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED 

BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT, GOLD PLATED, GLASS BODY. 

LIO MATERIAL: NICKEL, WELD SEAL. 

THERMAL RESISTANCE FROM JUNCTION TO CASE, w Ja > .160 C/mW, W Jc - .025 C/mW. 

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. IMILLIMETERSI 



V PACKAGE 



r— LEAD NO. t (T) 

^ n n n. 



u u u u 



.065 (l.aw 
.045aiJ1 




NOTES: 

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT. 

2. BODY MATERIAL: PLASTIC 

H TOLERANCES NON CUMULATIVE. 

IJ] SIGNETICS SYMBOL DENOTES LEAD NO, 1, 

(13 LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE, 

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH. 

7. THERMAL RESISTANCE: (-) Ja - .16'C/mW. M Jc - .08'C/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERSI 
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SIGNETICS PACKAGES 



W PACKAGE 




(0.611 .050 (1.27) 



NOTES: 

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT, TIN PLATED. 

2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 

3. LID MATERIAL: CERAMIC, GLASS SEAL. 
{*} TOLERANCES NON CUMULATIVE. 

[6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

[g] SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1. 

|T1 RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND. 

3] MAXIMUM GLASS CLIMB .010. 

9. THERMAL RESISTANCE: (-) Ja = .220°C/mW, (-) Jc = .086°C/mW. 

10. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS! 



W PACKAGE 
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,055(1,40) 




U r— LEAD NO- 1 10.611 .020 -t~- 


1"*" 
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'F"^- 













1 ,306 (7.75) 
T 1 .295 (7.491 


330 (8.38) 









































^.019 (048) 
0)5 (038) , 














.260(6,351 
1"* ■.23016.841*" 


__, 260 (8.60) ^ 
^ .240(6,10) *" 






^' 




|-« - ,860 (21.841 
,840 21,33 


- — 


.028 10.711 
010 10.25) 




1 -1 

m 


-* -m 




040 11.0? 
,020 10.5T 


1 \ 




1 


L 

i""X.oao(2,03, 

.050 (I.27J 


-«- 030 (0 76) 


NOTES; 








1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT, TIN PLATED. 








2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 








3. LID MATERIAL: CERAMIC, GLASS SEAL. 








Lfl TOLERANCES NON CUMULATIVE. 








[Kl LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE, 








[e] SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1, 








El RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND. 








E MAXIMUM GLASS CLIMB .010. 








9. THERMAL RESISTANCE: (-) Ja = .200°C/mW, (-) Jc = .085°C/mW, 








10, ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 









I 
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SIGNETICS PACKAGES 



W PACKAGE 




NOTES: 

1. LEAD MATERIAL: Al^LOY 42 OR EQUIVALENT, TIN PLATED. 

2. BODY MATERIAL: CERAMIC WITH GLASS SEAL AT LEADS. 

3. LID MATERIAL: CERAMIC, GLASS SEAL. 
[T] TOLERANCES NON CUMULATIVE, 

113 LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

\E\ SIGNETICS SYMBOL OR ANGLE CUT DENOTES LEAD NO. 1. 

ItT] RECOMMENDED MINIMUM OFFSET BEFORE LEAD BEND. 

1] MAXIMUM GLASS CLIMB .010. 

9. THERMAL RESISTANCE: (■) Ja = .200°C/mW, (-) Jc - .085°C/mW. 

10. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS! 



XA PACKAGE 



j LEADNC 



uuuuuuuuu 




LEAD MATERIAL: ALLOY 42 OR EQUIVALENT. 

BODY MATERIAL: PLASTIC 
m TOLERANCES NON CUMULATIVE. 
li] SIGNETICS SYMBOL DENOTES LEAD NO. 1. 

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH. 

THERMAL RESISTANCE: JA - .le^C/mW, JC - .OB'C/mW. 

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS) 
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SIGNETICS PACKAGES 



XC PACKAGE 



A[^APiPiAftftf=if=iA 
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"1 .352 
.34! 




1 T 


1.105 (28.07) ^ 




"" 1.095 (27.81) *■ 
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.155 (3.94) 



u 



.035 ( 0.89 ) 
.015 (0.38) 



.060 (1.52) 
.040 (1.02) 



(0.25)' *lf7«- 




NOTES: 

1, LEAD MATERIAL: ALLOY 42 OR EQUIVALENT 

2. BODY MATERIAL: PLASTIC 

H] TOLERANCES NON CUMULATIVE 

HJ SIGNETICS SYMBOL DENOTES LEAD NO.l. 

(5] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE. 

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH 

7. THERMAL RESISTANCE: HJn = .125 C/mW, <-)Jo = .055 C/mW. 

8. ALL DIMENSIONS SHOWN IN PARENTHESIS ARE METRIC EQUIVALENTS. (MILLIMETERS! 
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SIGNETICS ■ SUPR DIP PROGRAM 



INTRODUCTION 



Increasingly, users are demanding ultra high quality and 
reliability commercial temperature range ICs for their use 
in certain electronic systems. This trend toward a "Zero 
Defects" philosophy has been prompted by the inability 
of previously available "one or two percent" defective de- 
vice lots to meet board rework cost requirements and 
system reliability goals. 

The need for nearly perfect, but low cost, devices is being 
met by the industry with varying degrees of success. Several 
IC manufactures have programs which partially meet these 
requirements, and many users have implemented specifica- 
tions designed to accomplish this goal. 



• Preseal Visual Inspection, MIL-STD-883, Method 
2010, Condition B Criteria 

• 100% Thermal Shock, MIL-STD-883, Method 1011, 
Condition A Criteria 

• 100% Production Electrical Testing 

• 100% High Temperature Functional Testing for elim- 
ination of functional rejects and temperature sensitive 
(intermittent) bonds 

• Outgoing Lot Quality Acceptance Testing including 
0.15% AQL for functionality and 0.15% to 1.0% for 
other electrical and mechanical criteria 



Signetics has been supplying devices to these general re- 
quirements for some time, but only now, and for the first 
time in the industry, has a fully evaluated and comprehen- 
sive program been instituted. We call it SUPR DIP. 



DESCRIPTION OF PROCESS STEPS 
(see Page 7) 

SUPR DIP utilizes the best provisions of various user speci- 
fications and adds a few of our own. SUPR DIP is a COM- 
PREHENSIVE program which results in the HIGHEST 
QUALITY and RELIABILITY commercial products A- 
VAILABLE IN THE INDUSTRY. Other suppliers' user 
specifications offer SOME of the advantages of ou'r pro- 
gram, but only SUPR DIP gives ALL of the following 
provisions: 



BENEFITS 

The above processing steps are efficiently performed in 
volume, and users realize the following benefits at both 

LOW INITIAL COST and LOW EVENTUAL COST: 

• Eliminates need for 100% incoming electrical testing 
and mechanical inspection 

• No need for additional preconditioning prior to 
board assembly 

• Significantly reduces requirement for board rework 
(page 8) 



• Visual Die Sort Inspection, MIL-STD-883, Method 
2010, Condition B Criteria 



Reduction in system field failures 

Permits the following Signetics GUARANTEES: 



GUARANTEES 



TEST 


CONDITIONS 


AQL 


CUMU- 
LATIVE 


NOTES 


Electrically 
Functional 


25° C 


0.15% 


0.15% 


1 


100°C 


0.15% 


DC 


25° C 


.65% 


2.5% 




At Temperatures 


1.0% 


AC 


25° C 


1 .0% 


Mechanical 


Major 


.25% 


1.0% 


2 


Minor 


1.0% 



I 



NOTE 1: The functional test not only checks for opens and shorts but also performs an operating test where the device Is driven from standard 
outputs and drives inputs under full load. 

NOTE 2: MAJOR DEFECTS; those that make the circuit Inoperable such as missing pin, wrong symbol, no solder, shorted pins, holes in package. 
MINOR DEFECTS: physical dimensions, illegible type, solderability to MIL-S-202C-208B. 
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SIGNETICS ■ SUPR DIP PROGRAM 



WHAT FLOW AND GUARANTEES DO I GET 
WITH SUPR? 





PROCESS FLOW 






FAB 




4 




SCRIBE AND BREAK 




i 


PLATE 


Q.C. LOT ACCEPT 


t 




VISUAL 


SUPR 


> 




NOTE 1 


i 


DIE ATTACH 
WIRE BOND 


Q.C. LOT ACCEPT 
NOTE 2 


t 




VISUAL 


SUPR 


D 






# 


SEAL 




# 


CURE 


THERMAL SHOCK 


(^ 




NOTE 3 


1 


FINISH 

TEST 

PRODUCT ACCEPTANCE 

SYMBOLIZE 


HIGH TEMP FUNCTIONAL 


pF 




TEST NOTE 4 


o 




OUTGOING QUALITY 


^ 




PACK 


Z' 


\ 




CONTROL NOTE 5 


SUPR 


; 



PROCESS NOTES AND DESCRIPTIONS 

NOTE 1 : Q.C. Lot Acceptance of Die 
From reports covering all reported 1971 failures an analysis 
was compiled to determine the need for improved inspection 
at die sort. The inspection derived from this study was to 
lot accept to a 4.0% AQL to MIL-STD-883, 2010B. This is 
statistically adequate to reject all lots with repetitive type 
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masking errors and lots that exhibit potential high yield 
losses. Critical random defects which constitute reliability 
problems and which may not be detected at final test are 
inspected to a 1.0% AQL. These include: 

1. scratches 

2. smears 

3. glassivated bonding pads 

NOTE 2: Q.C. Lot Acceptance of Preseal Parts 
From the above study an analysis was completed on parts 
prior to encapsulation. The same inspection at this point is 
being performed in accordance with MIL-STD-883, 201 0-B 
to a 2.5% AQL, and with critical defects to a 0.65% AQL. 
Critical defects include: 

1 . scratches caused by assembly operators 

2. contamination 

3. smeared ball bonds on bonding pads decreasing the 
aluminum 

NOTE 3: Preconditioning 

Various types of preconditioning were examined including 
thermal shock, temperature cycle, and high temperature 
storage. Thermal shock (MIL-STD-883, 101 1, A) was select- 
ed as the most effective method of removing potential 
package problems that could not be detected by other pro- 
cessing screens. This processing weakens loose bonds so that 
they may be tested out at temperature without degrading 
the quality of good bonds. Other tests have either no effect 
on quality and reliability or significantly degraded the good 
parts during the preconditioning period. 

Some users, attempting to incorporate tighter screening, 
have instituted various preconditioning steps before testing 
or board assembly. Many of these steps create problems 
which would not occur if preconditioning was performed 
prior to shipment. Examples of a few of these problems are 
opens at high temperature due to extremes of thermal 
shock or temperature cycles, symbolization coming off 
after exposure to liquids used for shock testing, handling 
loss and mechanical damage, solderability problems due to 
contamination within ovens. 

NOTE 4: High Functional Temperature Test 

Analysis of user incoming quality and system failure reports 

has yielded four significant results: 

A. Due to supplier processing and handling from final 
test to shipment, parts may become mixed to a low 
percent defective. 

8. Some decives, due to internal differential expansion 
coefficients, become non-functional when operated 
in a system in which the ambient is above room 
temperature and the junctions receive continuous 
power. This is normally due to weak bonds. These 
parts create considerable system detection problems 
since they test good at room temperature and may 
also become system life test failures. 



SIGNETICS ■ SUPR DIP PROGRAM 



Most customers building boards of 40 or more 
units complexity perform 100% parts testing upon 
receipt of a shipment. This is to obtain a low per- 
centage board rework. This is normally performed 
at room temperature using a large test system. 
These testers have the potential for destroying or 
degrading units due to faulty relay controls which 
force excessive currents into devices. In an ordi- 
nary electronic system, parts are never subjected 
to these conditions. In many cases, this type of in- 
spection results in a greater percent lot defective 
than was received and can result in additional 
board rework. 100% testing normally only reduces 
percent defective to a .28% AQL level, (see Page 8) 
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DEVICES/BOARD 



D. Most integrated circuits will never be used in a 
circuit that requires all worst case load and thres- 
hold conditions. If a part will function under load 
at 100 degrees C ambient, it will consistently work 
in a system. 

Signetics has addressed to all these problems by 
designing a test system that repetitively tests devices 
functionally at a temperature in excess of 100 
degrees C. This testing circuit is the same electrical 
environment as in a computer. 



NOTE 5: Outgoing Quality Control 
The task of this function is to ensure that parts have been 
processed to the required flow and that the tightened 
inspection criteria are being met. An additional sample will 
be selected to assure electrical specification conformance. 
Each shipment will be sealed by Quality Assurance personnel. 



RECOMMENDED INCOMING TEST 

Signetics recommends that parts from this program be 
sampled at incoming inspection by using the following 
technique: 



1 . One sample is selected to check functionality, using a 
tester which has no potential for degrading units. No 
relay switching or current forcing modules should be 
used. 

2. From this sample another sample is tested for AC and 
DC conformance to specifications. Only devices 
which have a marginal AC or high temp quality 
history need be tested. 

3. In most cases skip lot testing can be instituted im- 
mediately. 

In this manner a great savings can be realized in incoming 
control and board rework costs. 

A TYPICAL IC USER'S ASSEMBLY FLOW AND 
SOME INDUSTRY AVERAGE COSTS 
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Costs added to parts because of quality problems 
(based on current industry averages) 

Incoming inspection (sampling, 100% test, precon- .02 
ditioning) labor and material only. Outside labs were 
kept separate since they tend to distort this number. 
Present average cost for outside lab usage is $.08 per 
part. 

Find and repair defective parts in boards and systems. .03 
This includes location of defects, scrapped parts, re- 
placement of bad parts, engineering support during 
system burn-in. Labor and material only. 

Field service support. Labor, material, travel, revenue .01 
lost due to equipment being down. Calculated only on 
first year expenses. No customer ill will, lost accounts, 
maintenance, organization overhead is included. 

Administration and overhead. Test equipment for .02 
parts and systems (depreciation, only) support costs 
of this equipment, inventory of parts and systems 
necessary because of delays due to quality problems. 
No additional hidden costs such as added supervision, 
field service overhead, quality and reliability overhead 
is included. 

TOTAL (not including outside labs) .08 

SUPR DIP WAS ENGINEERED TO CUT THIS EXPENSE 
BY ONE ORDER OF MAGNITUDE 

8.19 
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SIGNETICS SURE 883 PROGRAM 



FOR DIGITAL DEVICES. 
BULLETIN 5001A 

The Signetics SURE'/883 Program consists of a combination of 100 
percent and statistical sample tests designed to assure specified 
performance, continuing uniformity, and long term reliability of 
Signetics products. These tests are made regularly at no extra cost to 
the user and are performed in addition to the 40 quality assurance 
inspections and tests to which every circuit is subjected before final 
seal. The tests, tabulated below for the specifier's convenience, are 
performed in accordance with the following conditions, sequence, 
and schedules on equipment calibrated to meet all requirements of 
MIL-Q-g858A and Ml L-C-45662A. 



Every circuit of every lot is processed to the environmental screens 
shown in Table I. These screens are performed in production and 
include 100% final production electrical tests. Any unit failing 
either the environmental screens or the final production electrical 
tests is rejected and removed from the lot. 



All of the applicable Electrical Parameters of Table IMA are per- 
formed at pretest on the Table IIIC samples. This provides the 
MIL-STD-883 electrical parameter and design verification Group A 
tests. These tests are performed on representative circuit types from 
every die process family type in manufacturing during this period. 



Table I MB consists of the package oriented qualification environ- 
mental stress tests of MIL-STD-883, Groups 8 and C. Representative 
samples from each package product family type are monitored and 
qualified every 90 day period by these tests. A common device is 
used as the die type for these package and assembly qualification 
tests. 



Table IIIC consists of the die process oriented qualification electri- 
cal stress or operational tests at high temperature p6r MIL-STD-883, 
Groups B and C. Representative devices from each die process 
family are monitored and qualified every 90 day period by these 
tests. The package type is randomly selected as applicable. 



After completion of Table I tests, each manufacturing lot is sampled 
and tested by Quality Assurance for conformance to the require- 
ments of Table II. The unsampled portion of the lot is held pending 
acceptance of the lot sample. Detailed electrical tbst limits and 
conditions applicable to each subgroup are shown in the Electrical 
Characteristics table of the individual part type data sheets. 



Tables IIIA, IIIB, and IIIC provide a complete process qualification 
and verification program in accordance with the conditions of 
MIL-STD-883, Group A, B and C tests. These tests are performed 
once in every 90 day manufacturing period, on representative 
devices from each standard production die process family and on 
each production package family. The representative circuits and 
packages selected are changed routinely, and the tests performed 
monitor and qualify all structurally similar devices produced by the 
same process and production during that period. A summary of 
these test results is available on request at the time of order 
placement. 



An additional screening series is available at extra cost. Details are 
given in Table V, MIL-STD-883, method 5004, high reliability 
screening. 



Table I — 100% Production Screen Tests 



TEST 


CONDITIONS 


Preseal Visual 


High Power — Low Power 


Thermal Shock 


Liquid to Liquid, 5 Cycles, 60 Seconds 
at 0°C, 60 Seconds at 100*C, transfer 
time 5 Seconds. (See Note 1.) 


Centrifuge 


Yi Axis; 30,000 g minimum, 
1 minute. (See Note 1.) 


Hermeticjty 


Gross leak test (Bubble Test). 
(See Note 1.) 


Production Electrical 
Tests 





Systematic Uniformity and Reliability Evaluation 



Table II — Signetics Acceptance Tests (See Notes 2 and 3) 



SIGNETICS 
SUBGROUP 


TEST 


CONDITIONS 


AOL 


MIL-STD-105 
INSPECTION LEVEL 


A-1 


Visual and Mechanical Inspection 


MIL-STD-883 Method 2009 


1.0% 


IL 


A-2 


DC Parameters 


Ta = +25°C 


1.0% 


IL 


A3 


DC Parameters 


T/s, = +25°C 


1.0% 


IE 


A-4 


DC Parameters 


Ta = +125° C 


1.0% 


IC 


A-5 


DC Parameters 


Ta = -55°C 


1.0% 


IL 


A-6 


AC Parameters 


T^ = +25°C 


1.0% 


IE 
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TABLE IIIA. 



MIL-STD-883GROUPA 
ELECTRICAL TESTS 



MIL-STD-883 
GROUP A 
SUBGROUP 


SIGNETICS 
SUBGROUP 


TEST DESCRIPTION 


A1 


A-2, A-3 


Static teitf at 25°C 


A2 


A4 


Static tests at maximum 
rated operating temperature. 


A3 


A 5 


Static tests at minimum 
rated operating temperature. 


A4 


A6 


Dynamic tests at 2S°C, 


A5 


C 2, when 
applicable 


Dynamic tests at maximum 
rated operating temperature. 


A6 


C 2, when 
applicable 


Dynamic tests at minimum 
rated operating temperature. 


A7 


« 


Functional tests at 25°C. 


A8 


A 4, A 5 


Functibnal tests at maximum 
and minimum rated 
operating temperatures. 


A9 


A6 


Switching tests at 25°C. 


A10 


C 2, when 
applicable 


Switching tests at maximum 
rated operating temperature. 


AM 


C 2, when 
applicable 


Switching tests at minimum 
rated operating temperature. 



TABLE IIIB. MIL-STD-883 GROUPS B AND C ENVIRONMENTAL TESTS 



MILSTO-8B3 
GROUP 8 & C 
SUBGROUP 


1 

TEST DESCRIPTION 


MIL-STD-883 
METHOD 


CONDITIONS 


LTPD 


Bl 


Physical Dimensions 


2008 


Test Condition A 


15 


B2 


Marking Permanency 
Visual and Mechanical 
Bond Strength 


2008 
2008 
2011 


Test Condition B, Para. 3,2,1 
Test Condition B 
Test Condition D 


4 devices/no failure 
1 device/no failure 
15 


B3 


Solderability 


2003 


Solder Temperature 260°C ±10°C 


15 


B4 


Lead Fatigue 
Hermeticity 

a. Fine 

b. Gross 


2004 
1014 


Test Condition B2 
See Note 4 

Test Condition A or B 
Test Condition C 


15 


Cl 


Pre Test Electrical 
Parameters 
Thermal Shock 

Temperature Cycle 

Hermeticity 

a. Fine 

b. Gross 
Moisture Resistance 
End Point Electrical 
Parameters 
FAILURE CRITERIA 


1011 
1010 
1014 

1004 


SIgnetics Subgroup A-3 

15 Cycles. Test Condition C, 

+ 150°C to -65°C 

10 Cycles. Test Condition C, 

1S0°C to -65°C 

See Note 4 

Test Condition A or B 

Test Condition C 

Omit initial conditioning. 

Signetics Subgroup A-3 
Refer to Table IV. 


15 


C2 


PreTest Electrical 
Parameters 
Mechanical Shock 
Vibration Variable 
Frequency 

Constant Acceleration 
End Point Electrical 
Parameters 
FAILURE CRITERIA 


2002 

2007 
2001 


Signetics Subgroup A-3 
Test Condition B 

Test Condition A 
Test Condition E 

Signetics Subgroup A-3 
Refer to Table IV. 


15 


C3 


Salt Atmosphere 


1009 


Test Condition A. Omit 
initJel conditioning. 


15 


C4 


Pre Test Electrical 

Parameters 

High Temperature 

Storage 

End Point Electrical 

Parameters 

FAILURE CRITERIA 


1008 


Signetics Subgroup A-3 

T/^ = ■f150°C, t= 1000 hours 

Signetics Subgroup A-3 
Refer to Table IV. 


\= 15 
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TABLE inc. MIL-STD-883 GROUPS B AND C HIGH TEMPERATURE 
OPERATING LIFE TESTS 



MIL-STO-883 
GROUP B & C 
SUBGROUP 


TEST DESCRIPTION 


MIL-STD-883 
METHOD 


CONDITIONS 


LTPD 




Pre-Test aiid Design 
Verification Electrical 
Parameters 




Table IIIA as applicable, 
data sheet groups A & C. 




C5 


High Temperature 
Operating Life 

End Point Electrical 
Parameters 
FAILURE CRITERIA 


1005 


Test Condition D or E as applicable. 
T^ - +125°C or +85°C, per Part 
Data Sheet, t = 1000 hours. 

Signetics Subgroup A-3 
Refer to Table IV. 


X = 10 



Signetics perforn^s a truth table test. 
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Table IV — Signetics Failure Criteria 



TEST 


"1 " Input Current 


"1" Output Voltage 


"0" Input Current 


"0" Output Voltage 


Expansion Node Current 


LIMITS 


Datasheet Limits and; 
10X Initial Value for DTL 
5X Initial Value for TTL 


Data Sheet Limits and: 
±20% Initial Value 


Data Sheet Limits 
±20% Initial Value 


Datasheet Limits and: 
±0.1V 


Datasheet Limits and: 
±20% Initial Value 



Optional High Reliability Screening 

To maximize reliability in critical application, the Optional High 
Reliability Screening of Table V provides for three levels of 100% 
screening per MIL-STD-883, Method 5004 at extra cost. This series 
eliminates the necessity for special specification, minimizes cost and 
provides the shortest possible delivery time. This series is applied 
after the normal Group A acceptance test. Circuits subjected to this 
Preconditioning Series are clearly distinguishable from standard 
products in the following ways: 

1. Individual serial number on each circuit (Class A only). 

2. The first letters of a part number are either RA, RB, or RC. 

RA = Class A 
RB = Class B 
RC = Class C 
i.e., RA8880J = 100% screening of Table V, Class A. 

3. Individual device variables parametric test data is supplied with 
each shipment (Class A only). 

Consult your local representative for price information. Device 
types should be specified with the appropriate letter prefixes. 



Notes: 

1. Not applicable to solid molded packaged devices. 

2. All test equipment calibrated to meet requirements of 
Ml L-a-9858A and Ml L C-45662A. 

3. Detailed tests, conditions, and limits applicable to each subgroup 
are given in the Signetics data sheet ELECTRICAL CHARAC- 
TERISTICS table. See Table IMA for the corresponding Group A 
tests of MILSTD 883. 

4. The Hermeticity tests are not employed for solid molded 
packages. 

5. Class B and Class C may be subjected to thermal shock as an 
alternate. 

6. The test sequence of fine and gross leak may be reversed when 
fluorocarbons are utilized for gross leak. 

7. The individual MIL-STD-883 Test Methods are, in many cases 
designed to "stand alone" as a sole screen or sole Group B 
environmental sampling test. But since 5004 specifies a screening 
series or flow, some of the measurements, etc., specified in an 
individual Test Method are not intended to be applicable in the 
screening series. 



TABLE V - MIL-STD-883METHOD5004, HIGH RELIABILITY SCREENING 



TEST 


MILSTD-883 
METHOD 


CLASS A 


CLASS B 


CLASS C 


CLARIFICATIONS 
ISm Nota 71 


Intarnal Viauat (presaalt 


2010.1 


Cond. A 


Cond. B 


Cond B 


Test Condition A, Paragraph 3.1.1.7, a, delate the 
words "and parameter". 


Stabilization Baka 


1008 (24 hours! 


Cond. C 


Cond. C 


Cond. C 


Condition C (150°C! max. tor lu/al metellii.tion 
svstem. Cond. D (200 C! max. for al/il 
metallization system. No alactrical maaturamants 
at this point. 


Tharmal Shock 


1011 


Cond C 


Not required. 


Not required. 


Cond. C (150*^0! max. for au/al -natallization 
system. Cond. D (200*'C! max. for al/al met- 
allization system. No electrical measuramentt, no 
external visual inspection at this point. 


Tamparature Cvcting 


1010 


Cond. C 


Cond. C 


Cond C 


(150°C! max. for au/al matalliiation system. 
Cond. D (200°C) max. for al/al metellilatlon 
system. No electrical maasuramants, no external 
visual inspection, no hermeticity tests at this point. 


Mechanical Shock 


2002. Y1 plane only 


Cond. B 


Not Required 


Not Required 


No electrical measurements at this point. 


Centrifuga 


2001 


Cond. E 

V2 then Y1 plane 


Cond. E 
VI piano 


Cond. E 
Y1 plane 




A. Fine Leak 

B. Gro»i Leak 


1014. Note 6 
(Hermetic devices 
onlvl 


Cond A or B 
Cond. C 


Cond. A or B 
Cond. C 


Cond. A or B 
Cond. C 




Critical Electrical Perameten 


Signetics Subgroup A3 


Read and Record 


Not Required 


Not Required 




Burn in Te»t 


1015, T^ ' *125°C 


240 hours Cond, D 
or E (as applicable! 


168 hours Cond..D 
or E (as applicable! 


Not Required 




Critical Electrical Parameters 


Signetics Subgroup A 3 


Read and Record 


Not Required 


Not Required 




Signetics FAI LURE CRITE Rl A 




Table IV 


Not Required 


Not Required 




Reverse Bias Burn In 


1015, T,^ i150°C 
t - 72 hours 


Cond A or C 


Not Required 


Not Required 


Required only when specified in the applicable 
procurement document- Signetics stendard burn in 
(above! includes reverse bias of unused junctions 


Final Electrical Test 


Pflrfortn go no go 

Signetics Subgroup 
A Parameters 


Signetics Subgroups 
A 2, A 4. A 5, A 6, 

truth table when 


Signetics Subgroups 
A 2, A 3. 
Functional tests. 

when applicable 


Signetics Subgroups 
A 2, A 3 Functional 
tests, truth table 
when applicable 




Radiographic Inspection 


2012 


^" 


Not Required 


Nol Required 




External V„ual 


2009 
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SIGNETtCS LINEAR SURE 883 PROGRAM 



SIGNETICS QUALIFICATION AND SCREENING 
PROGRAM IN ACCORDANCE WITH MIL-STD- 
883, METHOD 5004 & 5005 



The Signetics SURE*/883 Program consists of a combin- 
ation of 100 percent and statistical sample tests designed to 
assure specified performance, continuing uniformity, and 
long term reliability of Signetics products. These tests are 
made regularly at no extra cost to the user and are per- 
formed in addition to the 40 quality assurance inspections 
and tests to which every circuit is subjected before final 
seal. The tests, tabulated below for the specifier's conven- 
ience, are performed in accordance with the following 
conditions, sequence, and schedules on equipment cali- 
brated to meet all requirements of MIL-Q-9858A and 
MIL-C-45662A. 

Every circuit of every lot is processed to the environmental 
screens shown in Table I. These screens are performed in 
production and include 100% final production electrical 
test. Any unit failing either the environmental screens or 
the final production electrical tests is rejected and removed 
from the lot. 



Table IIIB consists of the package oriented qualification 
environmental stress tests of MIL-STD-883, Groups B and 
C. Representative samples from each package product 
family type are monitored and qualified every 90 day 
period by these tests. A common device is used as the die 
type for these packages and assembly qualification tests. 

Table IMC consists of the die process oriented qualification 
electrical stress or operational tests at high temperature per 
Ml L-STD-883, Groups B and C. Representative devices 
from each die process family are monitored and qualified 
every 90 day period by these tests. The package type is 
randomly selected as applicable. 

An additional screening series is available at extra cost. 
Details are given in Table V, MIL-STD-883, Method 5004, 
HIGH RELIABILITY SCREENING. 



After completion of Table I tests, each manufacturing lot is 
sampled and tested by Quality Assurance for conformance 
to the requirements of Table II. The unsampled portion of 
the lot is held pending acceptance of the lot sample. De- 
tailed electrical test limits and conditions applicable to each 
subgroup are shown in the Electrical Characteristics table of 
the individual part type data sheets. 

Tables IMA, IIIB, and IMC provide a complete process 
qualification and verification program in accordance with 
the conditions of MIL-STD-883, Group A, B and C tests. 
These tests are performed once in every 90 day manufac- 
turing period, on representative devices from each standard 
production die process family and on each production 
package family. The representative circuits and packages 
selected are changed routinely, and the tests performed 
monitor and qualify all structurally similar devices produced 
by the same process and production during that period. A 
summary of these test results is available on request at the 
time of order placement. 

All of the applicable Electrical Parameters of Table MIA are 
performed at pretest on the Table MIC samples. This pro- 
vides the MIL-STD-883 electrical parameter design verifi- 
cation Group A tests. These tests are performed on repre- 
sentative circuit types from every die process family type in 
manufacturing during this period. 



TABLE I - SIGNETICS 100% PRODUCTION 
SCREEN TESTS 



TEST 


CONDITIONS 


Preseal Visual 


High Power— Low Power 


Thermal Shock 


Liquid to Liquid, 5 Cycles, 




60 Seconds at 0°C, 60 Seconds 




at 100°C, transfer time 5 




seconds. (Note 1) 


Centrifuge 


Yi Axis; 30,000 g minimum. 




1 minute. (Note 1) 


Hermeticity 


Gross leak test (Bubble Test) 




(Note 1) 


Production 




Electrical Tests 





I 



NOTE: 

1. Not applicable to solid molded packaged devices. 



•Systematic Uniformity and Reliability Evaluation 
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SIGNETICS LINEAR SURE 883 PROGRAM 



TABLE II - SIGNETICS ACCEPTANCE TESTS (Notes 2, 3) 



SIGNETICS 
SUBGROUP 


TEST 


CONDITIONS 


AOL 


MIL-STD-105 

INSPECTION 

LEVEL 


A-1 


Visual and Mechanical 
Inspection 


MIL-STD-883 
Method 2009 


1.0% 


II 


A-2 


DC Parameters 


Ta = +25°C 


1 .0% 




A-7 


DC End Point* 


TA = +25°C 


1.0% 




A-4 


DC Parameters 


Ta = +125°C 


1.0% 




A-5 


DC Parameters 


Ta = -55°C 


1.0% 




A-6 


AC Parameters 


Ta = +25°C 


1.0% 





'Applies to Data Sheets Published After 6/1 1/70 

NOTES: 

2. All test equipment calibrated to meet requirements of MIL-Q-9858A and MIL-C-45662A. 

3. Detailed tests, conditions, and limits applicable to each subgroup are given in the SIgnetics data sheet ELECTRICAL CHARACTERISTICS 
table. See Table IIIA for the Corresponding Group A tests of MIL-STD-883. 



TABLE IIIA - SIGNETICS MIL-STD-883 GROUP A ELECTRICAL TESTS 



MIL-STD-883 

GROUP A 

SUBGROUP 


SIGNETICS 
SUBGROUP 


TEST 
DESCRIPTION 


A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

All 


A-2, A-7 
A-4 
A-5 
A-7 
A4 
A5 

A-6 


Static tests at 25°C 

Static tests at maximum rated operating temperature 

Static tests at minimum rated operating temperature 

Dynamic tests at 25°C 

Dynamic tests at maximum rated operating temperature 

Dynamic tests at minimum rated operating temperature 

Functional tests at 25°C 

Functional tests at maximum and minimum rated operating temperature 

Switching tests at 25°C 

Switching tests at maximum rated operating temperature 

Switching tests at minimum rated operating temperature 
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SIGIMETICS LINEAR SURE 883 PROGRAM 



TABLE IIIB - SIGNETICS MIL-STD-883 GROUPS B AND C ENVIRONMENTAL TESTS 




MIL-STD-883 










GROUP B&C 
SUBGROUP 


TEST DESCRIPTION 


MIL-STD-883 
METHOD 


CONDITIONS 


LTPD 


81 


Physical Dimensions 


2008 


Test Condition A 


15 


B2 


iVlarking Permanency 


2008 


Test Condition B, Para. 3, 2, 1 


4 devices/no 
failures 




Visual and Mechanical 


2008 


Test Condition B 


1 device/no 
failure 




Bond Strength 


2011 


Test Condition D, Para. 3, 7 


15 


B3 


Solderability 


2003 


Solder Temperature 260°C ±10°C 


15 


B4 


Lead Fatigue 


2004 


Test Condition B2 


15 




Hermeticity 


1014 


Note 4 






a. Fine 




Test Condition A or B 






b. Gross 




Test Condition C 




CI 


Pre-Test Electrical Parameters 




Table IV as applicable 






Thermal Shock 


1011 


15 Cycles. Test Condition C, -i-150°C 
to -65°C 


15 




Temperature Cycle 


1010 


10 Cycles. Test Condition C, +150°C 
to -65°C 






Hermeticity 


1014 


Note 4 






a. Fine 




Test Condition A or B 






b. Gross 




Test Condition C 






Moisture Resistance 


1004 


Omit vibration and initial conditioning 






End Point Electrical Parameters 




Table IV as applicable 






FAILURE CRITERIA 




Refer to Table IV 




C2 


Pre-Test Electrical Parameters 




Table IV as applicable 




M 


Mechanical Shock 


2002 


Test Condition B 


15 




Vibration Variable Frequency 


2007 


Test Condition A 






Constant Acceleration 


2001 








End Point Electrical Parameters 




Table IV as applicable 






FAILURE CRITERIA 




Refer to Table IV 




C3 


Salt Atmosphere 


1009 


Test Condition A. Omit initial 
conditioning 


15 


C4 


Pre-Test Electrical Parameters 




Table IV as applicable 






High Temperature Storage 


1008 


Ta = +150°C, t = 1000 hours 


15 




End Point Electrical Parameters 




Table IV as applicable 






FAILURE CRITERIA 




Refer to Table IV 





NOTE: 

4. The Hermeticity tests are not employed for solid molded packages. 



TABLE IIIC-SIGNETICS MIL-STD-883 GROUPS B&C HIGH TEMPERATURE OPERATING LIFETESTS 



MIL-STD-883 

GROUP B&C 

SUBGROUP 


TEST DESCRIPTION 


MIL-STD-883 
METHOD 


CONDITIONS 


LTPD 


B5&C5 


Pre-Test and Design 
Verification Electrical 
Parameters 

High Temperature Operating 
Life 

End Point Electrical Parameters 
FAILURE CRITERIA 


1005 


Table MIA, as applicable, 
data sheet groups A & C 

Test Condition B, Ta = +125°C 
or +85°C, per Part Data Sheet 
t= 1008 hours 
Table IV as applicable 
Refer to Table IV 


10 



I 
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SIGNETICS LINEAR SURE 883 PROGRAM 



TABLE IV - SIGNETICS FAILURE CRITERIA (Note 5) 



FUNCTION 


PARAMETER 


DELTA LIMITS 


Operational Amplifier 


Input Offset Voltage 


±1mV Data Sheet Limits 




Open Loop Voltage Gain (Note 6) 


+20% 


Comparators 


Input Offset Voltage 
Open Loop Gain 


±1mV Datasheet Limits 


Sense Amplifiers 


Input Threshold Voltage 


+1mV Datasheet Limits 




Input Bias Current 


±30% 


Video Amplifiers 


Voltage Gain 


±20% Data Sheet Limits 


Voltage Regulators 


Quiescent Current 


±15% 


RF/IF Amplifiers 


Voltage Gain 


±15% Datasheet Limits 


Phase Lock Loop 


Center Frequency of Oscillation 


±10% Initial Value 



NOTES: 

5. For limits of specific devices, consult Signetics Product Marketing 

6. For 5709 only 



OPTIONAL HIGH RELIABILITY SCREENING 



To maximize reliability in critical applications, the Optional 
High Reliability Screening of Table V provides for three 
levels of 100% screening of MIL-STD-883, Method 5004 at 
extra cost. This series eliminates the necessity for special 
specifications, minimizes cost and provides the shortest 
possible delivery time. This series is applied after the normal 
Group A acceptance test. Circuits subjected to this Pre- 
conditioning Series are clearly distinguishible from standard 
products in the following ways: 

(1) Individual serial number on each circuit (Class A 
only) 



(2) The first letters of a part number are either RA, RB, 
or RC 

RA = Class A 
RB = Class B 
RC = Class C 
i.e., RA5709G - 100% screening of Table V, Class A. 

(3) Individual device variables parametric test data is sup- 
plied with each shipment (Class A only). 

Consult your local representative for price information. 
Device types should be specified with the appropriate letter 
prefixes. 
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TABLE V - SIGNETICS MIL-STD-883, METHOD 5004, HIGH RELIABILITY SCREENING 


TEST 


MIL-STD-883 


CLASS 


CLASS 


CLASS 


CLARIFICATIONS 




METHOD 


A 


B 


C 


(Notes 7, 8, 9) 


Internal Visual 


2010.1 


Cond. A 


Cond. B 


Cond. B 


Test Cond. A, Para. 3.1.1.7 


(pre-seal) 










delete the words "and 
parameter" 


Stabilization Bake 


•1008 
(24 hrs.) 


Cond. C 


Cond. C 


Cond. C 


Cond. C (150°C) max. for 
au/al metallization system. 
Cond. D (200°C) max. for 
al/al metallization system. 
No electrical measurements, 
at this point. 


Thermal Shock 


1011 


Cond. A 


Not. Req'd 


Not Req'd 


Cond. C (150°C) max. for 
au/al metallization system. 
Cond. D (200°C) max. for 
al/al metallization system. 
No electrical measurements, 
no external visual inspection 
at this point. 


Temperature 


1010 


Cond. C 


Cond. C 


Cond. C 


(150°C) max. for au/al metal- 


Cycling 






Note 7 


Note 7 


lization Cond. D (200°C) 
max. for al/al metallization 
system. No electrical measure- 
ment, no external visual 
inspection, no hermeticity 
tests at this point. 


Mechanical Shock 


200, Y1 

plane only 


Cond. B 


Not Req'd 


Not Req'd 


No electrical measurements 
at this point. 


Centrifuge 


2001 


Cond. E 


Cond. E 


Cond. E 








Y2 then 


Y1 plane 


Y1 plane 








Y1 plane 








Hermeticity 


1014, Note 6 










a. Fine Leak 


(Hermetic 


Cond. A 


Cond. A 


Cond. A 






devices only) 


or B 


or B 


or B 




b. Gross Leak 




Cond. C 


Cond. C 


Cond. C 




Critical Electrical 


Table IV as 


Read & 


Not Req'd 


Not Req'd 




Parameters 


applicable 


Record 








Burn-In Test 


1015, Ta = +125°C 


240 hrs. 
Cond. B 


168 hrs. 
Cond. B 


Not Req'd 




Critical Electrical 


Table IV as 


Read & 


Not Req'd 


Not Req'd 




Parameters 


applicable 


Record 








Signetics FAILURE 




Table IV 


Not Req'd 


Not Req'd 




CRITERIA 












Reverse Bias 


1005, Ta = +150°C 


Cond. A 


Not Req'd 


Not Req'd 


Not required unless specified 


Burn-In 


t = 72° hours 


or C 






on Purchase Order 


Final 


Perform go-no-go 


Signetics 


Signetics 


Signetics 




Electrical 


measurements of 


Sub Groups 


Sub Groups 


Sub Groups 




Test 


Signetics sub Group 
A Parameters 


A-2, A-4 
A-5, A-6 


A-2, A-7 


A-2, A-7 




Radiographic 


2012 


Yes 


Req'd 


Not Req'd 




Inspection 












External Visual 


2009 


Yes 


Yes 


Yes 





I 



NOTES: 

7. Class B and Class C may be subjected to thermal shock as an alternate. 

8. The test sequence of fine and gross leak may be reversed when fluorocarbons are utilized for gross leak. 

9. The individual MIL-STD-883 Test Methods are, in many cases designed to "stand atone" as a sole screen or sole Group B environmental 
sampling test. But since 5004 specifies a screening series or flow, some of the measurements, etc., specified in an individual Test Method are not 
intended to be applicable in the screening series. 
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QUALIFICATION AND SCREENING 
PROGRAM FOR MOS DEVICES 



similar devices produced by the same process and pro- 
duction during that period. 



The Signetics SURE*/883 Program consists of a com- 
bination of 100 percent and statistical sample tests designed 
to assure specified performance, continuing uniformity, 
and long term reliability of Signetics products. These 
tests are made regularly at no extra cost to the user and are 
performed in addition to the 40 quality assurance inspect- 
ions and tests to which every circuit is subjected before 
final seal. The tests, tabulated below the specifier's con- 
venience, are performed in accordance with the following 
conditions, sequence, and schedules on equipment cali- 
brated to meet all requirements of MIL-Q-9858A and 
MIL-C-45662A. 

Every circuit of every lot is processed to the environmental 
screens shown in Table I. These screens are performed in 
production and include 100% final production electrical 
tei , Any unit failing either the environmental screens or 
tf- ': final production electrical tests is rejected and removed 
from the lot. 

After completion of Table I tests, each manufacturing lot 
is sampled and tested by Quality Assurance for confor- 
mance to the requirements of Table il. The unsampled 
portion of the lot is held pending acceptance of the lot 
sample. Detailed test limits and conditions applicable to 
test group are shown in the Electrical Characteristics table 
of the individual part type data sheets. 

Tables III, and IV provide a complete process qualification 
and verification program. These tests are performed once in 
every 90 day manufacturing period, on representative de- 
vices from each standard production die process family and 
on each production package family. The representative 
circuits and packages selected are changed routinely, and 
the tests performed monitor and qualify all structurally 



All of the applicable Electrical Parameters on the data 
sheets are performed at pretest on the Table IV samples. 
These tests are performed on representative circuit types 
from every die process family type in manufacturing during 
this period. 

Table III consists of the Package oriented qualification 
environmental stress tests of M I L-STD-883, Groups B and C. 
Representative samples from each package product family 
type are monitored and qualified every 90 day period by 
these tests. A common device is used as the die type for 
these package and assembly qualification tests. 

Table IV consists of the die process oriented quali- 
fication electrical stress or operational tests at high tem- 
perature. Representative devices from each die process are 
monitored and qualified every 90 day period by these tests. 
The package type is randomly selected as applicable. 

TABLE I - 100% PRODUCTION SCREEN TESTS 



TEST 


CONDITIOIMS 


Preseal Visual 


High Power 




Low Power 




Liquid to Liquid 


Thermal Shock 


5 Cycles; 60 Seconds at 0°C, 




60 Seconds at 100°C, Transfer 




Time 5 Seconds. Note 1 . 


Centrifuge 


Yi Axis; 30,000 G Minimum 1 




Minute. Note 1. 


Hermeticity 


Gross Leak Test (Bubble Test) 




Note 1 . 


Production 




Electrical Tests 


AC and DC, T^ = 25°C 



NOTE: 

1. Not applicable to solid molded packaged devices. 



TABLE II - SIGNETICS ACCEPTANCE TESTS (See Notes 2 and 3) 



TEST GROUP 


CONDITIONS 


AOL 


MIL-STD-105 INSPECTION LEVEL 


Visual and Mechanical 


Ml L-STD-883 


1.0% 


II 


Inspection 


Method 2009 






DC Parameters 


Ta = +25°C 


1.0% 


II 


DC Parameters 


Ta= 70°C 


1.0% 


II 


DC Parameters 


Ta= o°c 


1.0% 


II 


AC Parameters 


Ta = +25°C 


1.0% 


II 



NOTES: 

2. All test equipment calibrated to meet requirements of MIL-Q-9858A and MIL-C-45662A. 

3. Detailed tests, conditions, and limits applicable to each test group are given in the Signetics data sheet ELECTRICAL 
CHARACTERISTICS table. 
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TABLE III - MIL-STD-833 GROUPS B AND C ENVIRONMENTAL TESTS 



TEST DESCRIPTION 


MIL-STD-833 METHOD 


CONDITIONS 


LTPD 


Physical Dimensions 


2008 


Test Condition A 


15 


Marking Permanency 


2008 


Test Condition B, Para. 3.2.1 


4 devices/no failures 


Visual and Mechanical 


2008 


Test Condition B 


1 device/no failures 


Bond Strength 


2011 


Test Condition D, Para. 3.7 


15 


Solderability 


2003 


Solder Temperature 
260°C±10°C 


15 


Lead Fatigue 


2004 


Test Condition B2 


15 


Hermeticity 


1014 


Note 4 




a. Fine 




Test Condition A or B 




b. Gross 




Test Condition C 




Pre-Test Electrical 
Parameters 




Table V as Applicable 




Thermal Shock 


1011 


15 Cycles. Test Condition C, 
+150°Cto-65°C 


15 


Temperature Cycle 


1010 


10 Cycles. Test Condition C, 
+150°Cto-65°C 




Hermeticity 


1014 


Note 4 




a. Fine 




Test Condition A or B 




b. Gross 




Test Condition C 




Moisture Resistance 


1004 


Omit Vibration and Initial 




End Point Electrical 


Conditioning 




Parameters 




Table V as Applicable 




FAILURE CRITERIA 




Refer to Table V 




Pre-Test Electrical 
Parameters 




Table V as Applicable 




Mechanical Shock 


2002 


Test Condition B 


15 


Vibration Variable Frequency 


2007 


Test Condition A 




Constant Acceleration 


2001 






End Point Electrical 
Parameters 




Table V as Applicable 




FAILURE CRITERIA 




Refer to Table V 




Salt Atmosphere 


1009 


Test Condition A. Omit 
Initial Conditioning. 




Pre-Test Electical 
Parameters 




Table V as Applicable 




High Temperature Storage 


1008 


Ta = +150°C, t= 1000 hours 


15 


End Point Electrical 
Parameters 




Table V as Applicable 




FAILURE CRITERIA 




Refer to Table V 





I 



NOTE: 

4. The hermeticity tests are not employed for soiid moided paclcages. 
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TABLE IV - HIGH TEMPERATURE OPERATING LIFE TESTS 



TEST DESCRIPTION 


CONDITIONS 


LTPD 


Pre-Test Electrical Parameters 


Refer to Table V 






Operating Life 


Ta = 70°C; t= 1000 hours 




10 


Shift Registers 


Logic 1's Clocked Through Register 






ROIVIs, RAMs 


Addresses Being Counted Through in a 


Binary Fashion 





TABLE V - SIGNETICS FAILURE CRITERIA 
SHIFT REGISTERS 



TEST 


INPUT LEAKAGE 


'dd 


^ACCESS 


"1" LEVELS 


"0" LEVELS 


Delta Limit 


5X or lOOnA whichever 
is greater 


20% 


Data Sheet 
Limits 


20% 


20% 



ROMs 



TEST 


INPUT LEAKAGE 


CLOCK LEAKAGE 


'dd 


"1 "LEVELS 


"0" LEVELS 


Delta Limit 


5X or lOOnA whichever 
is greater 


5X or lOOnA whichever 
is greater 


20% 


20% 


20% 



RAMs 



TEST 


INPUT LEAKAGE 


^ACCESS 


tREFESH* 


"1" LEVELS 


"0" LEVELS 


Data Limit 


5X or lOOnA whichever 
is greater 


Data Sheet Limit 


Data Sheet 
Limits 


20% 


20% 



For dynamic memories. 
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AMD 


SIGNETICS 


PAGE 


LM202 


LM101H 


6-169 


LM101A 


LM101AH 


6-164 


LM201 


LM201 H 


6-169 


LH201D 


LM201N 


6-164 


LMSOIA 


LM301AH 


6-164 


LM301AD 


LM301AV 


6-164 


LM307 


LM307H 


6-175 


AM1101A 


2501 B 


7-45 


AM1402A 


25028 


7-57 


AM 1403 A 


2503TA 


7-57 


AM 1404 A 


2504TA 


7-57 


AM 1506 


2506T 


7-68 


AMI 507 


251 7T 


7-68 



ANALOG 


SIGNETICS 


PAGE 


DEVICES 






AD101AH 


LM101AH 


6-164 


AD201 H 


LM201AH 


6-164 


AD301AH 


LM301AH 


6-164 


AD710CH 


MA710CT 


6-gg 


AD710CN 


AtA710CA 


6-99 


AD710H 


MA710T 


6-99 


AD711CH 


MA711CK 


6-101 


AD711CN 


MA711CA 


6-101 


AD711H 


MA711K 


6-101 


AD741CH 


MA741CT 


6-115 


AD741CN 


MA741CA 


6-115 


AD741 H 


MA741T 


6-115 



CMI 


SIGNETICS 


PAGE 


CM1101/ 


2501 B/P 


7-45 


11011 


1101A1 




CM1 103 


1103XA/ 


7-15 




11 03-1 XA 


7-21 


CM 1402 


2502B/ 
1402 A 


7-57 


CM 1403 


2503TA/ 
1403 A 


7-57 


CM 1404 


2504TA/ 
1404A 


7-57 


CM2512 


251 2K 


7-62 


CM4500 


2525V 


7-108 


CM7601 


N24101 


7-32 


CM7602 


N2420Y 


7-32 


CM7603 


N2430Y 


7-32 



FAIRCHILD 


SIGNETICS 


PAGE 


*/iA709 


mA709 


6-97 


VA710 


MA710 


6-99 


*fiA711 


MA711 


6-101 


*mA741 


MA741 


6-115 


♦mA748 


MA748 


6-124 


9N00 


S5400A/F 


2-2 


9N00 


N7400A/F 


2-2 


9N01 


35401 A/F 


2-4 


9N01 


N7401A/F 


2-4 



FAIRCHILD 
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PAGE 


9N02 


S5402A/F 


2-6 


gN02 


N7402A/F 


2-6 


9N03 


S5403A/F 


2-8 


9N03 


N7403A/F 


2-8 


9N04 


S5404A/F 


2-10 


9N04 


N7404A/F 


2-10 


9N05 


S5405A/F 


2-12 




N7405A/F 


2-12 


9N06 


S5406A/F 


2-14 




N7406A/F 


2-14 


9N07 


S5407A/F 


2-16 




N7407A/F 


2-16 


9N08 


85408 A/F 


2-18 




N7408A/F 


2-18 


gN09 


N7409A/F 


2-20 


9N10 


S5410A/F 


2-22 


9N11 


3541 1 A/F 


2-24 




N7411A/F 


2-24 


9N20 


S5420A/F 


2-28 




N7420A/F 


2-28 


9N26 


35426A/F 


2-32 


9N30 


85430 A/F 


2-34 




N7430A/F 


2-34 


gN40 


85440A/F 


2-38 




N7440A/F 


2-38 


9N50 


35450A/F 


2-58 




N7450A/F 


2-58 


9N51 


85451 A/F 


2-58 




N7451A/F 


2-58 


9N53 


35453A/F 


2-60 




N7453A/F 


2-60 


9N54 


35454A/F 


2-60 




N7454A/F 


2-60 


9N60 


S5460A/F 


2-62 




N 7460 A/F 


2-62 


9N70 


85470A/F 


2-66 




N7470A/F 


2-66 


9N72 


85472A/F 


2-68 




N7472A/F 


2-68 


9N73 


35473A/F 


2-70 




N7473A/F 


2-70 


9N74 


35474A/F 


2-72 




N7474A/F 


2-72 


9N76 


S5476B/F 


2-77 




N7476B/F 


2-77 


9N86 


S5486B/F 


2-88 




N7486A/F 


2-88 


9N107 


S54107A/F 


2-110 




N74107A/F 


2-110 


9H00 


854H00A/F 


2-183 




N74H00A/F 


2-183 


9H01 


854H01A/F 


2-185 




N74H01A/F 


2-185 


9H04 


854H04A/F 


2-187 




N74H04A/F 


2-187 


9H05 


854H05A/F 


2-189 




N74H05A/F 


2-189 



FAIRCHILD 


SIGNETICS 


PAGE 


9H08 


S54H08A/F 


2-191 




N74H08A/F 


2-191 


9H10 


854H10A/F 


2-193 




N74H10A/F 


2-193 


9H11 


354H11A/F 


2-195 




N74H11A/F 


2-195 


9H20 


S54H20A/F 


2-197 




N74H20A/F 


2-197 


9H22 


854H22A/F 


2-201 




N74H22A/F 


2-201 


9H30 


354H30A/F 


2-203 




N74H30A/F 


2-203 


9H40 


354H40A/F 


2-205 




N74H40A/F 


2-205 


9H50 


S54H50A/F 


2-206 




N74H50A/F 


2-206 


9H51 


S54H51A/F 


2-207 




N74H51A/F 


2-207 


9H61 


854H61A/F 


2-219 




N74H61A/F 


2-219 


9H62 


854H62A/F 


2-221 




N74H62A/F 


2-223 


9H71 


854H71A/F 


2-225 




N74H71A 


2-225 


9H72 


854H72A/F 


2-227 




N74H72A/F 


2-227 


9H73 


854H73A/F 


2-229 




N74H73A/F 


2-229 


9H74 


S54H74A/F 


2-231 




N74H74A/F 


2-231 


9H76 


854H76B/F 


2-233 




N74H76B/F 


2-233 


9H101 


854H101F 


2-235 




N74H101A/F 


2-235 


9H102 


S54H102F 


2-237 




N74H102A/F 


2-237 


9H106 


854H106B/F 


2-241 




N74H106B/F 


2-241 


9H108 


854H108F 


2.244 




N74H108A/F 


2-244 




N74141B 


2-119 


9341 


854181 F 


2-281 




N74181N 


2-281 


9342 


S54182B/F 


2-164 




N74182B/F 


2-164 


9345 


85445F 


2-48 




N7445B/F 


2-48 


9349 


854 180 A/F 


2-158 




N74180N/F 


2-158 


9352 


85442B/F 


2-42 




N7442B/F 


2-42 


9353 


85443B/F 


2-44 




N7443B/F 


2-44 


9354 


S5444B/F 


2-46 




N7444B/F 


2-46 


9357A 


N7446B/F 


2-50 


9357B 


N7447B/F 


2-50 


9358 


N7448B/F 


2-54 



I 



Requires definition of Temp. Range and Pkg. 
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FAIRCHILD 
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9360 


S74192B/F 


2-166 




N74192B/F 


2-166 


9366 


S54192B/F 


2-166 




N74192B/F 


2-166 


9375 


S7475B/F 


2-75 




N7475B/F 


2-75 


9380 


S5480A/F 


2-81 




N7480A/F 


2-81 


9383 


S5483B/F 


2-85 




N7483B/F 


2-85 


9390 


S5490A/F 


2-94 




N7490A/F 


2-94 


9391 


S5491A/F 


2-96 




N7491A/F 


2-96 


9392 


S5492A/F 


2-98 




N7492A/F 


2-98 


9393 


S5493A/F 


2-100 




N7493A/F 


2-100 


9394 


S5494F 


2-102 




N7494B/F 


2-102 


9395 


S5495A/F 


2-104 




N7495A/F 


2-104 


9396 


S5496B/F 


2-106 




N7496F/F 


2-106 


93198 


S54198F 


2-178 




N74198N 


2-178 


%03 


S54121A/F 


2-112 




N74121A/F 


2-112 


gsoo 


N74S00A 


2-247 


9S03 


N74S03A 


2-247 


9S04 


N74S04A 


2-249 


9S05 


N74S05A 


2-249 


9S20 


N74S20A 


2-254 


9S22 


N74S22A 


2-256 


9S40 


N74S40A 


2-258 


9S64 


IM74S64A 


2-260 


9S65 


N74S65A 


2-260 


9S140 


N74S140A 


2-258 


U5B101A312 


LM101AH 


6-164 


U5B301A393 


LM301A 


6-164 


U5B770939X 


MA7041T 


6-97 


U5B7710312 


MA710T 


6-99 


U5B77 10393 


MA710LT 


6-99 


U5B7101312 


LM101H 


6-164 


U6B7101333 


LM201H 


6-164 


U5B7740312 


SE536T 


6-32 


U5B7740393 


NE536T 


6-32 


U5B7709393 


MA709CT 


6-97 


U6B7709312 


MA709T 


6-97 


U5B7740312 


MA740T 


6-113 


U5B7740393 


MA740CT 


6-113 


U5B7741312 


MA741T 


6-115 


U5B7741393 


MA741CT 


6-115 


U5B7748312 


MA748T 


6-124 


U5B7748393 


MA748CT 


6-124 


U5B7710312 


MA710T 


6-99 


U5B7710392 


MA710CT 


6-99 


U5E7796312 


S5596K 


6-147 
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U5E7796393 


p55g6K 


6-147 


U5F7711312 


MA711K 


6-101 


U5E7711393 


/UA711CK 


6-101 


U5F7733312 


tjA733K 


6-108 


U5F7733393 


MA733CK 


6-108 


U5R7723312 


*tA723L 


6-103 


U5R7723393 


/iA723CL 


6-103 


U6A7733312 


MA733F 


6-108 


U9T7741393 


MA741CV 


6-115 


U9T7748393 


AtA748CV 


6-124 


U6A540051X 


S5400A/F 


2-2 


U6A540151X 


S5401A/F 


2-4 


U6A540251X 


S5402A/F 


2-6 


U6A540351X 


S5403A/F 


2-8 


U6A540551X 


S5405A/F 


2-12 


U6A540851X 


S5408A/F 


2-18 


U6A541051X 


S5410A/F 


2-22 


U6A541151X 


8541 1A/F 


2-24 


U6A542051X 


S5420A/F 


2-28 


U6A543051X 


S5430A/F 


2-34 


U6A544051X 


S5440A/F 


2-38 


U6A545051X 


S5450A/F 


2-58 


U6A545151X 


S5451A/F 


2-58 


U6A545351X 


S5453A/F 


2-60 


U6A545451X 


S5454A/F 


2-60 


U6A546051X 


S5460A/F 


2-62 


U6A547051X 


S5470A/F 


2-66 


U6A547251X 


S5472A/F 


2-68 


U6A547351X 


S5473A/F 


2-70 


U6A547451X 


S5474A/F 


2-72 


U6A548051X 


S5480A/F 


2-81 


U6A548251X 


S5483A/F 


2-85 


U6A548651X 


S5486A/F 


2-88 


U6A549051X 


S5490A/F 


2-94 


U6A549151X 


S5491A/F 


2-96 


U6A549251X 


S5492A/F 


2-98 


U6A549351X 


S5493A/F 


2-100 


U6A549551X 


S5495A/F 


2-104 


U6A54H0051X 


S54H00A/F 


2-183 


U6A54H0151X 


S54H01A/F 


2-185 


U6A54H0451X 


S54H04A/F 


2-187 


U6A54H0551X 


S54H05A/F 


2-189 


U6A54H1051X 


S54H10A/F 


2-193 


U6A54H2051X 


S54H20A/F 


2-197 


U6A54H3051X 


S54H30A/F 


2-203 


U6A54H4051X 


S54H40A/F 


2-205 


U6A54H7351X 


S54H73A/F 


2-229 


U6A54H7651X 


S54H76B/E 


2-233 


U6A740059X 


N7400A/F 


2-2 


U6A7401S9X 


N7401A/F 


2-4 


U6A740259X 


N7402A/F 


2-6 


U6A740359X 


N7403A/F 


2-8 


U6A740459X 


N7404A/F 


2-10 


U6A740559X 


N7405A/F 


2-12 


U6A740859X 


N7408A/F 


2-18 


U6A741059X 


N7410A/F 


2-22 


U6A741159X 


N7411A/F 


2-24 


U6A742059X 


N7420A/F 


2-28 
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U6A743059X 


N7430A/F 


2-34 


U6A744059X 


N7440A/F 


2-38 


U6A745059X 


N7450A/F 


2-58 


U6A745159X 


N7451A/F 


2-58 


U6A745359X 


N4753A/F 


2-60 


U6A745459X 


N7454A/F 


2-60 


U6A746059X 


N7460A/F 


2-64 


U6A747059X 


N7470A/F 


2-66 


U6A747259X 


N7472A/F 


2-68 


U6A747359X 


N7473A/F 


2-70 


U6A747459X 


N7474A/F 


2-72 


U6A748059X 


N7480A/F 


2-81 


U6A748259X 


N7483A/F 


2-85 


U6A748659X 


N7486A/F 


2-88 


U6A749059X 


N7490A/F 


2-94 


U6A749159X 


N7491A/F 


2-96 


U6A749259X 


N7492A/F 


2-98 


U6A749359X 


N7493A/F 


2-100 


U6A749559X 


N7495A/F 


2-104 


U6A74H0059X 


N74H00A/F 


2-183 


U6A74H0159X 


N74H01A/F 


2-185 


U6A74H0459X 


N74H04A/F 


2-187 


U6A74H0559X 


N74H05A/F 


2-189 


U6A74H1059X 


N74H10A/F 


2-193 


U6A74H2059X 


N74H20A/F 


2-197 


U6A74H3059X 


N74H30A/F 


2-203 


U6A74H4059X 


N74H40A/F 


2-205 


U6A74H7359X 


N74H73A/F 


2-229 


U6A74H7659X 


N74H76B/E 


2-233 


U6A7723393 


MA723A/F 


6-103 


U6A7733393 


MA733A/F 


6-108 


U6A7741393 


M741A/F 


6-115 


U6A7748393 


MA748A/F 


6-124 


U6A960159X 


N8T22A/F 


3-159 


U6B547551X 


S5475B/E 


2-75 


U6B547661X 


S5476B/E 


2-77 


U6B548351X 


S5483B/E 


2-85 


U6B744159X 


N7441B/E 


2-40 


U6B747559X 


N7475B/E 


2-75 


U6B748359X 


N7483B/E 


2-85 


U6B7414159X 


N74141B/E 


2-119 


U6E7709393 


MA709CA/CF 


6-97 


U6E7710393 


MA710CA/CF 


6-99 


U6E77 11393 


MA711CA/CF 


6-101 


U6E7723393 


MA723CA/CF 


6-103 


U6E7733393 


MA733CA/CF 


6-108 


UGE7741393 


MA741CA/CF 


6-115 


U6E7748393 


MA748CA/CF 


6-124 


U6M7520393 


N7520B 


6-149 


U6IVt7521393 


N7521B 


6-149 


U6M7522393 


N7522B 


6-149 


U6M7523393 


N7523B 


6-149 


U6M7424393 


N7524B 


6-149 


U6M7525393 


N7525B 


6-149 


U6T7741393 


/UA741CV 


6-115 


U6T7748393 


MA748CV 


6-124 


U7B544251X 


S5442B/E 


2-42 


U7B544351X 


S5443B/E 


2-44 



NOTE: Fairchild 54/74 Dual-in-line Is available ONLY in Cerdlp. Signetics Dual-in-line is avail^le in BOTH Silicone and Cerdip. 
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FAIRCHILD 


SIGNETICS 


PAGE 


U7B544451X 


S5444B/E 


2-46 


U7B549451X 


S5494B/E 


2-102 


U7B549661X 


S5496B/E 


2-106 


U7B5419251X 


S54192B/E 


2-166 


U7B5419351X 


S54193B/E 


2-170 


U7B744259X 


N7442B/E 


2-42 


U7B744396X 


N7443B/E 


2-44 


U7B744459X 


N7444B/E 


2-46 


U7B744759X 


N7447B/E 


2-50 


U7B745859X 


N7448B/E 


2-54 


U7B749459X 


N7494B/E 


2-102 


U7B749659X 


N7496B/E 


2-106 


U7B7419259X 


N74192B/E 


2-166 


U7B7419359X 


N74193B/E 


2-170 


U7B9034A9B 


N8224B/E 


4-11 


U7B930159X 


N8252B/E 


3-39 


U7B931259X 


N8230B/E 


3-22 


U7B931599X 


N7441B/E 


2-40 


U7B932859X 


N8277B/E 


3-88 



Gl 


SIGNETICS 


PAGE 


AY51012 


25361 


7-139 


RA91101/ 


2501 B/ 


7-45 


RA91101A-1 


P1101A1 




RA91103 


1103XA/ 


7-15 




11 03-1 XA 


7-21 


DL91402A 


2502B/1402A 


7-57 


DL91403A 


2503TA/ 
1403 A 


7-57 


DL91404A 


2504TA/ 
1404A 


7-57 



HARRIS 


SIGNETICS 


PAGE 


0064 


N8225B 


4-15 


1024 


N82S29F 


4-30 


1024A 


N82S26F 


4-30 


1024B 


N828S26F 


4-30 


8256 


N8223B 


4-8 



INTEL 


SIGNETICS 


PAGE 


01 101 A/ 


2501 1/ 


7-45 


C1101A1 


01101A1 




P1101A 


25018/ 


7-45 


P1101A1 


P1101A1 




01103 


11 03-1 K/ 


7-21 


011031 


1103-1 IK 


7-21 


P1 103 


1103XA/ 


7-15 


P11031 


1 103-1 XA 


7-21 


1402A 


2502B/1402A 


7-57 


1403 A 


2503TA/ 
1403 A 


7-57 


1404A 


2504TA/ 
1404 A 


7-57 


1405A 


2505K/ 
1405 A 


7-62 



INTEL 


SIGNETICS 


PAGE 


1506 


2506T/ 
1506 


7-68 


1507 


251 7T/ 
1507 


7-68 


P21Q2 


2602B/ 
26021 B 


7-158 


3101 


N8225B 


4-15 


3101A 


N8225B 


4-15 


3016 


N82S061 


4-20 


1307 


N82S071 


4-20 


3301 


N82S26F 


4-30 


3601 


N82S26F 


4-30 



MIL 


SIGNETICS 


PAGE 


MF1506 


2506T/1506 


7-68 


MF1507 


2517T/1507 


7-68 



*INTEL uses Prefix 


P for Plastic, 




for Ceramic. 






INTERSIL 


SIGNETICS 


PAGE 


IM7051 


2501 B/ 
P1101A1 


7-45 


IM7601 


N24101 


7-32 


IM7602 


N2420Y 


7-32 


IIV17603 


N2430Y 


7-32 


IM7702 


2502B/ 
1402 A 


7-57 


IM7703OTA 


2503TA/ 
1403 A 


7-57 


IM7703OPA 


2503V 


7-57 


IM7704CTA 


2504TA/ 
1404 A 


7-57 


1M7704CPA 


2504V 


7-57 


IM7706 


2506T/1506 


7-68 


IM7707 


251 7T/ 1507 


7-68 


IIV177120TB 


2512K 


7-62 


IIV177220PA 


2525V 


7-108 


5501 


N8225B 


4-15 


5503 


N82S071 


4-20 


5523 


N82S061 


4-20 


5533 


N82S071 


4-20 


5600 


N8223B 


4-8 


5603 


N82S26F 


4-30 


5610 


N82S123B 


4-27 



MIL 


SIGNETICS 


PAGE 


MF1101A/ 


2501 B/ 


7-45 


1101A1 


P1101A1 




MF1101A/ 


25011/ 


7-45 


1101A1 


01101A1 




MF1103/ 


1103XA/ 


7-15 


Mf 1103-1 


11 03-1 XA 


7-21 


MF1103/ 


11 03-1 K/ 


7-21 


MF1103-1 


11 03-1 IK 


7-21 


MF1402A 


2502B/1402A 


7-57 


MF1403A 


2603TA/ 
1403A 


7-57 


MF1403A 


2503V 


7-57 


IVIF1404A 


2504TA/ 
1404 A 


7-57 


MF1404A 


2504V 


7-57 



MM 


SIGNETICS 


PAGE 


MM3402 


2502B/1402A 


7-57 


MM3403 


2503TA/ 
1403 A 


7-57 


MM3404 


2504TA/ 
1404A 


7-57 


MM3405 


2504V 


7-57 


MM3406 


2506T/1506 


7-68 


MM3407 


2517T/1507 


7-68 


IV1M3412 


251 2K 


7-62 



MOTOROLA 


SIGNETICS PAGE 


M01068P 


N1068B 5-23 


M0201 F 


SE101G* 


MC201G 


SE101K* 


MC202F 


SE102G* 


M0202G 


SE102K* 


MO203F 


SE105G* 


MC203G 


SE105K* 


MC204F 


SE110G* 


MO204G 


SE110K* 


M0205F 


SE150G* 


MC205G 


SE150K* 


MO206F 


SE115G* 


MO206G 


SE115K* 


M0206G 


SE115K* 


MO207F 


0S700G* 


MC207G 


OS700K* 


M0208F 


CS701G* 


MC208G 


08701 K* 


MO209F 


SE124G* 


M0209G 


SE124K* 


M0210F 


0S704G* 


MC210G 


OS704K* 


M0215F 


CS705G* 


MC215G 


OS705K* 


M0217F 


OS709G* 


M0217G 


0S709K* 


M0251F 


NE101G* 


M0251G 


NE101K* 


M0252F 


NE102G* 


IV10252G 


NE102K* 


M0253F 


NE105G* 


MC253G 


NE105K* 


M0254F 


NE110G* 


MC254G 


NE110K* 


M0255F 


NE150G* 


M0255G 


NE150K* 


M0256F 


NE115G* 


M0256G 


NE115K* 


MC257F 


NS700G* 


MC257G 


NS700K 



I 



Data sheet available upon request from SIgnetios. 
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MOTOROLA 


SIGNETICS 


PAGE 


MC258F 


IMS701G 


* 


MC258G 


NS701K 


• 


MC1004P 


N1004A 


5-11 


MC1005P 


N1005A 


5-11 


MC1006P 


N1006A 


5-11 


MCI 01 OP 


N1010A 


5-11 


MC1011P 


N1011A 


5-11 


MC1012P 


N1012A 


5-11 


MC1013P 


N1013A 


5-11 


MC1014P 


N1014A 


5-11 


MC1015P 


N1015A 


5-11 


MC1016P 


N1016A 


5-11 


MC1017P 


N1017A 


5-11 


MC1024P 


N1024A 


5-11 


MC1025P 


IM1025A 


5-11 


MC1027P 


N 1027 A 


5-11 


MC1033P 


N 1033 A 


5-11 


MC1039P 


N1039B 


5-11 


MC1160G 


S2004K/ 
TMS3002LR 


7-26 


MC1161G 


S2005K/ 
TM3003LR/ 


7-26 




N2010K/ 


7-29 


MC1456G 


IM5556T 


6-142 


MC1458G 


N5558T 


6-145 


MC1458L 


N55581 


6-145 


MC1458P 


N5558V 


6-145 


MC1556G 


S5556T 


6-147 


MC1558G 


S5558T 


6-145 


MC1558L 


S55581 


6-145 


MC1596G 


S5596K 


6-147 


MC1709CP 


MA709CA 


6-97 


MC1709CG 


MA709CT 


6-97 


MC1709F 


MA709Q 


6-97 


MC1709G 


MA709T 


6-97 


MC1710CP 


MA710CA 


6-99 


MC1710CG 


MA710CT 


6-99 


MC1710F 


MA710Q 


6-99 


MC1710G 


MA710T 


6-99 


MC1711CP 


MA711CA 


6-101 


MC1711SG 


MA711CK 


6-101 


MC1711G 


MA711K 


6-101 


MC1741CP 


MA741CA 


6-115 


MCI 741 CG 


MA741CT 


6-115 


MC1741G 


MA741T 


6-115 


MC3000P 


N74H00A 


2-183 


MC3004P 


N74H01A 


2-185 


MC3005P 


N74H10A 


2-193 


MC3006P 


N74H11A 


2-195 


MC3008P 


N74H04A 


2-187 


MC3009P 


N74H05A 


2-189 


MC3010P 


N74H20A 


2-197 


MC3011P 


N74H21A 


2-199 


MC3012P 


N74H22A 


2-201 


MC3016P 


N74H30A 


2-203 


MC3018P 


N74H62A 


2-223 


MC3019P 


N74H61A 


2-219 



MOTOROLA 


SIGNETrCS 


PAGE 


MC3020P 


N74H50A 


2-206 


MC3023P 


N74H51A 


2-207 


MC3024P 


N74H40A 


2-205 


MC303P 


N74H60A 


2-215 


MC3031P 


N74H52A 


2-209 


MC3032P 


N74H53A 


2-211 


MC3033P 


N74H54A 


2-211 


MC3034P 


N74H55A 


2-213 


MC3055P 


N74H72A 


2-227 


MC3063P 


N74H73A 


2-229 


MC3065P 


N74H76B 


2-233 


MC5400F 


S5400J 


2-2 


MC5400L 


S5400F 


2-2 


MC5400P 


S5400A 


2-2 


MC5401F 


S5401J 


2-4 


MC5401L 


S5401F 


2-4 


MC5401P 


S5401A 


2-4 


MC5402F 


S5402Q 


2-6 


MC5402F 


S5402Q 


2-6 


MC5402L 


S5402F 


2-6 


MC5402P 


S5402A 


2-6 


MC5403L 


S5403F 


2-8 


MC5403P 


S5403A 


2-8 


MC5404F 


S5404Q 


2-10 


MC5404L 


S5404F 


2-10 


MC5404P 


S5404A 


2-10 


MC5405L 


S5405F 


2-12 


MC5405P 


S5405A 


2-12 


MC5410F 


S5410J 


2-22 


MC5410L 


S5410F 


2-22 


MC5410P 


S5410A 


2-22 


MC5420F 


S5420J 


2-28 


MC5420L 


S5420F 


2-28 


MC5420P 


S5420A 


2-28 


MC5430F 


S5430J 


2-34 


MC5430L 


S5430F 


2-34 


MC5430P 


S5430A 


2-34 


MC5440F 


S5440Q 


2-38 


MC5440L 


S5440F 


2-38 


MC5440P 


S5440A 


2-38 


MC542L 


S5442E 


2-42 


MC5442P 


S5442B 


2-42 


MC5443L 


S5443E 


2-44 


MC5443P 


S5443B 


2-44 


MC5444L 


S5444E 


2-46 


MC5444P 


S5444B 


2-46 


MC5445L 


S5445E 


2-48 


MC5445P 


S5445B 


2-48 


MC5450F 


S5450J 


2-58 


MC5450L 


S5450F 


2-58 


MC5450P 


S5450A 


2-58 


MC5451F 


S5451J 


2-58 


MC5451L 


S5451F 


2-58 


MC5451P 


S5451A 


2-58 


MC5453F 


S5453J 


2-60 


MC5453L 


S5453F 


2-60 


MC5453P 


S5453A 


2-60 



MOTOROLA 


SIGNETICS 


PAGE 


MC5454F 


854 54J 


2-60 


MC5454L 


S5454F 


2-60 


MC5454P 


S5454A 


2-60 


MC5460F 


S6460J 


2-62 


MC5460L 


S5460F 


2-62 


MC5460P 


S5460A 


2-62 


MC5470L 


S5470F 


2-66 


MC5470P 


S5470A 


2-66 


MC5472F 


S5472J 


2-68 


MC5472L 


S5472F 


2-68 


MC5472P 


S5472A 


2-68 


MC5473F 


S5473J 


2-70 


MC5473L 


S5473F 


2-70 


MC5473P 


S5473A 


2-70 


MC5475L 


S5475E 


2-75 


MC5475P 


S5475B 


2-75 


MC5476L 


S5476E 


2-77 


MC5476P 


S5476B 


2-77 


MC5480L 


S5480F 


2-81 


MC5480P 


S5480A 


2-81 


MC5483L 


S5483E 


2-85 


MC5483P 


85483 B 


2-85 


MC5490F 


S5490Q 


2-94 


MC5490L 


S5490F 


2-94 


MC5490P 


S5490A 


2-94 


MC5491AL 


S5491F 


2-96 


MC5491AP 


S5491A 


2-96 


MC5492L 


S5492F 


2-98 


MC5492P 


S5492A 


2-98 


MC5493L 


S5493F 


2-100 


MC5493P 


S5493A 


2-100 


MC5495L 


S5495F 


2-104 


MC5495P 


S5495A 


2-104 


MC7400F 


N 7400 J 


2-2 


MC7400L 


N7400F 


2-2 


MC7400P 


N7400A 


2-2 


MC7401 F 


N7401Q 


2-4 


MC7401 L 


N7401 F 


2-4 


MC7401P 


N7401A 


2-4 


MC7402F 


N7402Q 


2-6 


MC7402L 


N7402F 


2-6 


MC7402P 


N7402A 


2-6 


MC7403L 


N7403F 


2-8 


MC7403P 


N 7403 A 


2-8 


MC7404F 


N7404Q 


2-10 


MC7404L 


N7404F 


2-10 


MC7404P 


N7404A 


2-10 


MC7405L 


N7405F 


2-12 


MC7405P 


N 7405 A 


2-12 


MC7410F 


IM7410J 


2-22 


MC7410L 


N7410F 


2-22 


MC7410P 


N7410A 


2-22 


MC7420F 


N7420J 


2-28 


MC7420L 


N7420F 


2-28 


MC7420P 


N7420A 


2-28 


MC7430F 


N 7430 J 


2-34 


MC7430L 


N7430F 


2-34 
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MOTOROLA 


SIGNETICS 


PAGE 


MC7430P 


N7430A 


2-34 


MC7440F 


N7440Q 


2-38 


MC7440L 


N7440F 


2-38 


MC7440P 


N7440A 


2-38 


MC7441AL 


N7441E 


2-40 


MC7441AP 


N7441B 


2-40 


MC7442L 


N7442E 


2-42 


MC7442P 


N7442B 


2-42 


MC7443L 


IM7443E 


2-44 


MC7443P 


N7443B 


2-44 


MC7444L 


N7444E 


2-46 


MC7444P 


N7444B 


2-46 


MC7445L 


N7445E 


2-48 


MC7445P 


N7445B 


2-48 


IVIC7446L 


N7446E 


2-50 


MC7446P 


N7446B 


2-50 


MC7447L 


N7447E 


2-50 


MC7447P 


N7447B 


2-50 


IVIC7448L 


N7448E 


2-54 


MC7448P 


N7448B 


2-54 


MC7450F 


N7450J 


2-58 


MC7450L 


N7450F 


2-58 


IVIC7450P 


N7450A 


2-58 


MC7451F 


N7451J 


2-58 


MC7451 L 


N7451F 


2-58 


MC7451P 


N7451A 


2-58 


MC7453F 


N7453J 


2-60 


MC7453L 


N7453F 


2-60 


MC7453P 


N7453A 


2-60 


MC7454F 


N7454J 


2-60 


IV1C7454L 


N7454F 


2-60 


MC7454P 


N7454A 


2-60 


MC7460F 


N7460J 


2-64 


IV1C7460L 


N7460F 


2-64 


MC7460P 


N7460A 


2-64 


MC7470L 


N7470F 


2-66 


MC7470P 


N7470A 


2-66 


MC7472F 


N7472J 


2-68 


MC7472L 


N7472F 


2-68 


MC7472P 


N7472A 


2-68 


MC7473F 


N7473J 


2-70 


MC7473L 


N7473F 


2-70 


MC7473P 


N7473A 


2-70 


MC7475L 


N7475E 


2-75 


MC7475P 


N7475B 


2-75 


MC7476L 


N7476E 


2-77 


MC7476P 


N7476B 


2-77 


IV1C7480L 


N7480F 


2-81 


MC7480P 


N 7480 A 


2-81 


MC7483L 


N7483E 


2-85 


MC7483P 


N7483B 


2-85 


MC7490F 


N7490Q 


2-94 


MC7490L 


N7490F 


2-94 


MC7490P 


N7490A 


2-94 


MC7491A 


N7491F 


2-96 


IVIC7491AP 


N7491A 


2-96 


MC7492L 


N7492F 


2-98 


MC7492P 


N7492A 


2-98 



MOTOROLA 


SIGNETICS 


PAGE 


MC7493L 


N7493F 


2-100 


MC7493P 


N7493A 


2-100 


MC7495L 


N7495F 


2-104 


MC7495P 


N7495A 


2-104 


MC7520P 


SN7520N 


6-149 


MC7521P 


SN7521N 


6-149 


MC7522P 


SN7522N 


6-149 


MC7523P 


SN7523N 


6-149 


MC7524P 


SN7524N 


6-149 


MC7525P 


SN7525N 


6-149 


MC7241P 


N8241A 


3-31 


MC7242P 


N8242A 


3-31 


MC7250P 


N8250A 


3-39 


MC7251P 


N8251B 


3-39 


MC7261P 


N8261A 


3-49 


MC8312P 


N8230B 


3-22 


MC8328P 


N8277B 


3-88 


MC8301 


N8252B 


3-39 


MC8601 


N8T22A 


3-159 


MC8241P 


38241 A 


3-31 


MC8242P 


S8242A 


3-31 


MC8250P 


S8250A 


3-39 


MC8251P 


88251 B 


3-39 


MC8261P 


88261 A 


3-49 


MC9312P 


S8230B 


3-22 


MC9228P 


MC9328P 


3-88 


MC9601P 


8T22A 


3-159 


MC10101L 


101 OIF 


5-26 


MC10102L 


101 02F 


5-28 


MC10105L 


10105F 


5-30 


MC10106L 


10106F 


5-32 


MC10107L 


10107F 


5-34 


MC10109L 


10109F 


5-36 


MC10110L 


10110F 


5-38 


MC10111L 


10111F 


5-40 


MC10115L 


10115F 


5-46 


MCi0116L 


10116F 


5-48 


MC10117L 


10117F 


5-50 


MC10118L 


101 18F 


5-52 


MC10119L 


10119F 


5-54 


MC10121L 


10121F 


5-56 


MC10124L 


10124F 


5-58 


MC10125L 


101 25F 


5-59 


MC10130L 


10130F 


5-60 


MC10131L 


10131F 


5-63 


MC10132L 


101 32F 


5-67 


MC10133L 


10133F 


5-69 


MC10134L 


10134F 


5-71 


MC10136L 


10136F 


5-73 


MC10137L 


10137F 


5-73 


MC10160L 


10160F 


5-75 


MC10161L 


10161F 


5-76 


MC10162L 


10162F 


5-78 


MC10164L 


10164F 


5-80 


MC10173L 


10173F 


5-87 


MC10174L 


10174F 


5-89 



NATIONAL 


SIGNETICS 


PAGE 


DM5400N 


S5400A 


2-2 


DM5401 N 


S5401A 


2-4 


DM5402N 


S5402A 


2-6 


DM5403N 


S5403A 


2-8 


DM5404N 


S5404A 


2-10 


DM5405N 


S5405A 


2-12 


DM5408N 


S5408A 


2-18 


DM5409N 


S5409A 


2-20 


DM5410N 


8541 OA 


2-22 


DM541 IN 


S5411A 


2-24 


DM5420N 


S5420A 


2-28 


DM5430N 


S5430A 


2-34 


DM5440N 


S5440A 


2-38 


DM54 50N 


S5450A 


2-58 


DM5451 N 


35451 A 


2-58 


DM5453N 


S5453A 


2-60 


DM5454N 


S5454A 


2-60 


DM5460N 


S5460A 


2-62 


DM5472N 


S5472A 


2-68 


DM5473N 


S5473A 


2-70 


DM5474N 


S5474A 


2-72 


DM5475N 


S5475B 


2-75 


DM5476N 


S5476B 


2-76 


DM5486N 


S5486A 


2-88 


DM5490N 


S5490A 


2-94 


DM5492N 


S5492A 


2-98 


DM5493 N 


S5493A 


2-100 


DM54107N 


S54107A 


2-110 


DM7400N 


N7400A 


2-2 


DM7401 N 


N7401A 


2-4 


DM7402N 


N7402A 


2-6 


DM7403N 


N7403A 


2-8 


DM7404N 


N7404A 


2-10 


DM7405N 


N7405A 


2-12 


DM7408N 


N 7408 A 


2-18 


DM7409N 


N7409A 


2-20 


DM741 ON 


N7410A 


2-22 


DM471 IN 


N7411A 


2-24 


DM7420N 


N7420A 


2-28 


DM7426N 


N7426A 


2-32 


DM7430N 


N7430A 


2-34 


DM7440N 


N 7440 A 


2-38 


DM7441 AN 


N7441 B 


2-40 


DM7442N 


N7442B 


2-42 


DM7446N 


N7443B 


2-44 


DM7447N 


N7447B 


2-50 


DM7448N 


N7448B 


2-54 


DM7450N 


N7450A 


2-58 


DM7451 N 


N7451A 


2-58 


DM7453N 


N7453A 


2-60 


DM7454N 


N7454A 


2-60 


DM7460N 


N7460A 


2-64 


DM7472N 


N7472A 


2-68 


DM7473N 


N7473A 


2-70 


DM7475N 


N7475B 


2-75 


DM7476N 


N7476B 


2-77 


DM7483N 


N7483B 


2-85 


DM7486N 


N7486A 


2-88 
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PAGE 


DM7490N 


N7490A 


2-94 


DM7492N 


N7492A 


2-98 


DM7493N 


N7493A 


2-100 


DM7495N 


N7495A 


2-104 


DM7496N 


N7496B 


2-106 


DM74107N 


N74107A 


2-110 


OM74153N 


N74153B 


2-128 


DM741 54N 


N74154N 


2-130 


DM74H00N 


N74H00A 


2-183 


DM74H01N 


N74H01A 


2-185 


DM74H04N 


N74H04A 


2-187 


DM74H05N 


N74H05A 


2-189 


DM74H08N 


N74H08A 


2-191 


DM74H10N 


N74H10A 


2-193 


DM74H11N 


N74H11A 


2-195 


DM74H20N 


N74H20A 


2-197 


DM74H21N 


N74H21A 


2-199 


DM74H22N 


N74H22A 


2-201 


DM74H30N 


N74H30A 


2-203 


DM74H40N 


N74H40A 


2-205 


DM74H50N 


N74H50A 


2-206 


DM74H51N 


N74H51A 


2-207 


DM74H53N 


N74H53A 


2-211 


DM74H54N 


N74H54A 


2-211 


DM74H55N 


N74H55A 


2-213 


DM74H60N 


N74H60A 


2-217 


DM74H62N 


N74H62A 


2-223 


OM8000N 


N7400A 


2-2 


DM8001 N 


N7410A 


2-22 


DM8002N 


N7402A 


2-6 


DM8003N 


N 7403 A 


2-8 


DM8004N 


N7404A 


2-10 


DM801 ON 


N7410A 


2-22 


DM8020N 


N7420A 


2-28 


DM8030N 


N 7430 A 


2-34 


DM8040N 


N7440A 


2-38 


DM8050N 


N7450A 


2-58 


DM8051 N 


N7451A 


2-58 


DM8053N 


N7453A 


2-60 


DM8054N 


N7454A 


2-60 


DM8060N 


N7450A 


2-58 


DM8086N 


N7486A 


2-88 


DM8200N 


N8269A 


3-71 


DM8213N 


N74154N 


2-130 


Dm8280N 


N8280A 


3-90 


DM8281 N 


N8281A 


3-90 


DM8288N 


N8288A 


3-100 


DM8283N 


N7483B 


2-85 


DM8500N 


N7476B 


2-77 


DM8501 N 


N7473A 


2-70 


DM851 ON 


N7474A 


2-72 


DM8530N 


N7490A 


2-94 


DM8532N 


N7492A 


2-98 


DM8533N 


N7493A 


2-100 


DM8550N 


N7475B 


2-75 


DM8560N 


N74192B 


2-166 


DM8563N 


N74193B 


2-170 


DM8580N 


N7495A 


2-104 



NATIONAL 


SIGNETICS 


PAGE 


DM8601 N 


N8T22A 


3-159 


OM8680N 


N8280A 


3-90 


DM8681 N 


N8281A 


3-90 


DM8688N 


N8288A 


3-100 


DM8840N 


N7441B 


2-40 


DM8842N 


N7442B 


2-42 


DM8850N 


N8T22A 


3-159 


DM8880N 


DM8880N 


6-161 


LH740ACH 


MA740CT 


6-113 


LH740AH 


MA740T 


6-113 


LM101AH 


LM101AH 


6-164 


LM101H 


LM101H 


6-169 


LM101AF 


LM101AF 


6-164 


LM101AD 


LM101AD 


6-164 


LM107H 


LM107H 


6-169 


LM107F 


LM107F 


6-175 


LM107D 


LM107D 


6-175 


LM109H 


351 09T 


6-179 


LM201AH 


LM201AH 


6-164 


LM201D 


LM201D 


6-169 


LM201 H 


LM201 H 


6-169 


LM201N 


LM201N 


6-169 


LM201AH 


LM201AH 


6-164 


LM201AF 


LM201AF 


6-164 


LM301AH 


LM301AH 


6-164 


LM301AN 


LM301AN 


6-164 


LM307H 


LM307H 


6-175 


LM307N 


LM307N 


6-175 


LM309H 


LM309H 


6-179 


LM309K 


LM309K 


6-179 


LM709CH 


/»A709CA 


6-97 


LM709F 


/iA709G 


6-97 


LM709H 


MA709T 


6-97 


LM710CN 


iuA710CA 


6-99 


LM710CH 


MA710CT 


6-99 


LM710F 


/iA710G 


6-99 


LM710H 


M710T 


6-99 


LM711CH 


MA711CK 


6-101 


LM711CN 


iuA711CA 


6-101 


LM711H 


JUA711K 


6-101 


LM723CH 


MA723CL 


6-103 


LM723CN 


iuA723CA 


6-103 


LM723H 


AJA723L 


6-103 


LM741CH 


MA741CT 


6-115 


LM741CN 


AtA741CV 


6-115 


LM741H 


/iA741T 


6-115 


LM748CH 


MA748CT 


6-124 


LM748H 


jttA748T 


6-124 


LM1458H 


N5558T 


6-145 


LM1458N 


N5558V 


6-145 


LM1558H 


S5558T 


6-145 


LM7520N 


SN7520N 


6-149 


LM7521N 


Sn7521N 


6-149 


LM7522N 


SN7522N 


6-149 


LM7523N 


SN7523N 


6-149 


LM7524N 


SN7524N 


6-149 


LM7525N 


SN7525N 


6-149 


MM506 


2506T/1506 


7-68 



NATIONAL 


SIGNETICS 


PAGE 


MM507 


2517/1507 


7-68 


MM5210 


N25101 


7-73 


MM1101A/ 


2501 B6 


7-45 


MM1101A-1 


P1101A1 


7-15 


MM1103 


1103XA/ 
11031XA 


7-15 


MM1402A 


2502B/ 
1402A 


7-57 


MM1403A 


2503TA/ 
1403 A 


7-57 


MM1404A 


2504TA/ 
1404 A 


7-57 


MM5013H 


251 2K 


7-62 


MM5013N 


2525V 


7-108 


MM5220 


N2420Y 


7-32 


MM5230 


N2430Y 


7-32 


MM5221 


N2451 1 


7-39 


MM5231 


N2461 1 


7-39 



RAYTHEON 


SIGNETICS 


PAGE 


RC101AT 


LM301AH 


6-164 


RC101T 


LM201 H 


6-169 


RC107T 


LM307H 


6-175 


RC709T 


MA709CT 


6-97 


RC710T 


MA710CT 


6-99 


RC711T 


MA711CK 


6-101 


RC733T 


MA733CK 


6-108 


RC741T 


MA741CT 


6-115 


RC8200 


8200 


3-16 


RC8021 


8201 


3-16 


RC8202 


8202 


3-16 


RC8203 


8203 


3-16 


RC8233 


8233 


3-26 


RC8234 


8234 


3-26 


RC8241 


8241 


3-31 


RC8242 


8242 


3-31 


RC8243 


8243 


3-35 


RC8250 


8250 


3-39 


RC8251 


8251 


3-39 


RC8252 


8252 


3-39 


RC8260 


8260 


3-43 


RC8261 


8261 


3-49 


RC8263 


8263 


3-57 


RC8264 


8264 


3-57 


RC8266 


8266 


3-63 


RC8267 


8267 


3-63 


RC8270 


8270 


3-73 


R 08271 


8271 


3-73 


RC8273 


8273 


3-79 


RC8274 


8274 


3-80 


RC8280 


8280 


3-90 


RC8281 


8281 


3-90 


RC8290 


8290 


3-106 


RC8291 


8291 


3-106 


RC8T09 


8T09 


3-132 


RC8T10 


8T10 


3-136 


RC8T13 


8T13 


3-140 
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RAYTHEON 

RC8T14 

RC8T23 

RC8T24 

RL709T 

RL711T 

RL733T 

RL101T 

RM7090 

RM709T 

RM711T 

RM733T 

RM741T 

RM101T 

SG710CN 

SG710CT 

SG710T 



SIGNETrCS PAGE 



8T14 

8T23 

8T24 

/UA709CT 

jitA711K 

MA733CK 

LIVI201H 

MA709Q 

MA709T 

MA711K 

MA733K 

MA741T 

LM101H 

MA710CA 

MA710CT 

iLiA710T 



3-143 

3461 

3-165 

6-97 

6-101 

6-108 

6-169 

6-97 

6-97 

6-101 

6-108 

6-115 

6-169 

6-99 

6-99 

6-99 



SILICON GEN'L 


SIGNETICS 


PAGE 


SGI 01 AT 


LM101AH 


6-164 


SG101T 


LM101H 


6-169 


SG107T 


LM107H 


6-175 


SG201AT 


LM201AH 


6-164 


SG201 N 


LM201 D 


6-169 


SG201T 


LM201H 


6-169 


SG301AN 


LM301AV 


6-164 


SG301AT 


SG301AH 


6-164 


SG307T 


LM307H 


6-175 


SG709CN 


MA709CA 


6-97 


SG709CT 


MA709CT 


6-97 


SG709T 


MA709T 


6-97 


SG710CN 


MA710CA 


6-99 


SG710CT 


iLtA710CT 


6-99 


SG710T 


MA710T 


6-99 


SG711CN 


MA711CA 


6-101 


SG711CT 


IUA711CK 


6-101 


SG711T 


MA711K 


6-101 


SG723CN 


MA723CA 


6-103 


SG723CT 


MA723CL 


6-103 


SG723T 


MA723L 


6-103 


SG733CN 


MA733CA 


6-108 


SG733CT 


MA733CK 


6-108 


SG733T 


MA733K 


6-108 


SG741CN 


|uA741CA 


6-115 


SG741CT 


MA741CT 


6-115 


SG741T 


MA741T 


6-115 


SG748CT 


MA748CT 


6-124 


SG748T 


MA748T 


6-124 


SG1496N 


S55961 


6-147 


SG1496T 


N5596K 


6-147 


SG1596T 


85596 K 


6-147 


SG7520N 


SN7520N 


6-149 


SG7521N 


SN7521N 


6-149 


SG7522N 


SN7522N 


6-149 


SG7523N 


SN7523N 


6-149 


SG7524N 


SN7524N 


6-149 


SG7525N 


SN7525N 


6-149 



T.I. 


SIGNETICS 


PAGE 


SN52558L 


S5558T 


6-145 


SN72709F 


MA709Q 


6-97 


SN52709L 


MA709T 


6-97 


SN52710F 


MA710Q 


6-99 


SN52710L 


/[iA710T 


6-99 


SN52711L 


/LIA711K 


6-101 


SN52741L 


/iA741T 


6-115 


SN5400J 


S5400F 


2-2 


SN5400N 


S5400A 


2-2 


SN5400S 


S5400J 


2-2 


SN5401J 


S5401F 


2-4 


SN5401N 


S5401A 


2-4 


SN5401S 


S5401J 


2-4 


SN5402J 


S5402F 


2-6 


SN5402N 


S5402A 


2-6 


SN5402S 


S5402J 


2-6 


SN5403J 


S5403F 


2-8 


SN5403N 


S5403A 


2-8 


SN5403S 


S5403J 


2-8 


SN5404J 


S5404F 


2-10 


SN5404N 


S5404A 


2-10 


SN5404S 


S5404J 


2-10 


SN5405J 


S5405F 


2-12 


SN5405N 


S5405A 


2-12 


SN5405S 


S5405J 


2-12 


SN5406J 


S5406F 


2-14 


SN5406N 


S5406A 


2-14 


SN5406S 


S5406J 


2-14 


SN5407J 


S5407F 


2-16 


SN5407N 


S5407A 


2-16 


SN5407S 


S5407J 


2-16 


SN5408J 


85408 F 


2-18 


SN5408N 


S5408A 


2-18 


SN5408S 


S5408J 


2-18 


SN5409J 


S5409F 


2-20 


SN5409N 


S540gA 


2-20 


SN5409S 


S5409J 


2-20 


SN5410J 


S5410F 


2-22 


SN5410N 


S5410A 


2-22 


SN5410S 


854 10J 


2-22 


SN5416J 


S5416F 


2-14 


SN5416N 


S5416A 


2-14 


SN5416S 


S5416J 


2-14 


SN5417J 


S5417F 


2-16 


SN5417N 


8541 7A 


2-16 


SN5417S 


8541 7J 


2-16 


SN5420J 


S5420F 


2-28 


SN5420N 


S5420A 


2-28 


SN5420S 


S5420J 


2-28 


SN5426J 


S5426F 


2-32 


SN5426N 


854 26A 


2-32 


SN5430J 


S5430F 


2-34 


SN5430N 


S5430A 


2-34 


SN 54308 


S5430J 


2-34 


SN5438J 


S5438 


2-36 


SN5438 


S5438 


2-36 


SN5440J 


S5440F 


2-38 


SN5440N 


S5440A 


2-38 



T.I. 


SIGNETICS 


PAGE 


SN5440S 


S5440J 


2-38 


SN5442J 


S5442E 


2-42 


SN5442N 


S5442B 


2-42 


SN5443J 


S5443E 


2-44 


8N5443N 


S5443B 


2-44 


SN5444J 


S5444E 


2-46 


SN5444N 


S5444B 


2^6 


SN5445N 


S5445E 


2-48 


SN5450J 


854 50F 


2-58 


SN5450N 


85450A 


2-58 


SN5451J 


S5451F 


2-58 


8N5451 N 


85451 A 


2-58 


SN5453J 


85453 F 


2-60 


SN5453N 


S5453A 


2-60 


8N5453S 


85453R 


2-60 


8N5454J 


S5454F 


2-60 


SN5454N 


S5454A 


2-60 


SN54548 


S5454R 


2-60 


SN5460J 


S5460F 


2-62 


SN5460N 


S5460A 


2-62 


SN 54603 


S5460R 


2-62 


8N5470J 


S5470F 


2-66 


SN5470N 


S5470A 


2-66 


SN5470S 


85470R 


2-66 


SN5472J 


85472 


2-68 


SN5472N 


S5472 


2-68 


SN5473J 


S5473F 


2-70 


SN5473N 


S5473A 


2-70 


SN54738 


S5473R 


2-70 


8N5474J 


S5474F 


2-72 


SN5474N 


S5474A 


2-72 


SN5474S 


S5474R 


2-72 


SN5475J 


S5475E 


2-75 


SN5475N 


S5475B 


2-75 


SN5476J 


S5476E 


2-77 


SN5476N 


S5476B 


2-77 


SN5477J 


S5477 


2-79 


SN5477N 


85477 


2-79 


SN5480J 


S5480F 


2-81 


SN5480N 


S5480A 


2-81 


SN5480S 


S5480J 


2-81 


SN5483J 


S5483E 


2-85 


SN5483N 


S5483B 


2-85 


SN5483S 


S5483R 


2-85 


SN5486J 


S5486F 


2-88 


SN5486N 


S5486A 


2-88 


SN5486S 


S5486J 


2-88 


SN5488N 


S8224B 


4-11 


SN5488S 


S8224R 


4-11 


SN5489N 


S8225B 


4-15 


SN5489S 


S8225R 


4-15 


SN5490J 


S5490F 


2-94 


SN5490N 


S5490A 


2-94 


SN5490S 


S5490J 


2-94 


SN5491AJ 


S5491F 


2-96 


SN5491AN 


85491 A 


2-96 


SN5491AS 


S5491Q 


2-96 


SN5492J 


S5492F 


2-98 
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T.I. 


SIGNETICS 


PAGE 


SN5492N 


S5492A 


2-98 


SN5492S 


S5492J 


2-98 


SN5493J 


S5493F 


2-100 


SN5493N 


S5493A 


2-100 


SN5493S 


S5493J 


2-100 


SN5494J 


S5494E 


2-102 


SN5494N 


S5494B 


2-102 


SN5495J 


S5495F 


2-104 


SN5495N 


S5495A 


2-104 


SN5495S 


S5495J 


2-104 


S54g6J 


S5496E 


2-106 


SN5496N 


S5496B 


2-106 


SN54101J 


854101 F 


2-22 


SN54101N 


S54101A 


2-22 


SN54107N 


854 107 A 


2-22 


SN54121J 


S54121F 


2-112 


SN54121N 


S54121A 


2-112 


SN54123J 


854123 


2-116 


SN54123N 


854 123 


2-116 


SN54145N 


S54145B 


2-48 


SN54150N 


8541 50N 


2-121 


SNS4151N 


S54151B 


2-123 


SN54151S 


854151R 


2-123 


SN54152N 


8541 52A 


2-125 


SN54153N 


8541 53B 


2-128 


SN54154N 


8541 54N 


2-130 


SN54157N 


8541 57B 


2-136 


SN54164J 


854164 


2-144 


SN54164N 


854164 


2-144 


SN54166N 


854166B 


2-149 


SN54176J 


S8280F 


3-90 


SN54176N 


88280A 


3-90 


SN54176S 


N8280Q 


3-90 


SN54177J 


88281 F 


3-9 T 


SN54177N 


88281 A 


3-91 


SN54177S 


88281 Q 


3-91 


SN54178J 


88270F 


3-73 


SN54178N 


88270A 


3-73 


SN54179J 


S8271 E 


3-73 


SN54179N 


88271 B 


3-73 


SN 54 180 J 


854180F 


2-158 


SN54180N 


8541 80A 


2-158 


SN54181N 


854181N 


2-160 


SN54182N 


8541 82B 


2-164 


SN54192J 


854192E 


2-166 


SN54192N 


854192B 


2-166 


SN54193J 


854193E 


2-170 


SN54193N 


854193B 


2-170 


SN54ig5N 


854195B 


2-176 


SN54196N 


88290A 


3-106 


SN54197N 


88291 A 


3-106 


SN54198N 


854198B 


2-178 


SN54199N 


8541996 


2-180 


SN54H00J 


854H00F 


2-183 


SN54H00N 


S54H00A 


2-183 


SN54H00S 


854H00Q 


2-183 


SN54H01J 


854H01F 


2-185 


SN54H01N 


854H01A 


2-185 



T.I. 
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PAGE 


8N54H018 


854H01Q 


2-185 


SN54H04J 


854H04F 


2-187 


SN54H04N 


S54H04A 


2-187 


SN54H04S 


S54H04Q 


2-187 


8N54H05J 


S54H05F 


2-189 


8N54H05N 


S54H05A 


2-189 


8N54H05S 


S54H05Q 


2-189 


8N54H08J 


854H08F 


2-191 


SN54H08N 


854H08A 


2-191 


8N54H08S 


854H08Q 


2-191 


8N54H10J 


854H10F 


2-193 


8N54H10N 


S54H10A 


2-193 


SN54H108 


854H10Q 


2-193 


8N54H11J 


S54H11F 


2-195 


SN54H11N 


854H11A 


2-195 


8N54H118 


854H11Q 


2-195 


8N54H20J 


854H20F 


2-197 


SN54H20N 


854H20A 


2-197 


SN54H208 


854H20Q 


2-197 


SN54H21J 


854H21F 


2-199 


SN54H21N 


854H21A 


2-199 


SN54H218 


S54H21Q 


2-199 


SN54H22J 


854H22F 


2-201 


8N54H22N 


854H22A 


2-201 


8N54H22S 


854H22Q 


2-201 


8N54H30J 


854H30F 


2-203 


SN54H30N 


S54H30A 


2-203 


8N54H308 


S54H30J 


2-203 


8N54H40J 


S54H40F 


2-205 


8N54H40N 


S54H40A 


2-205 


8N54H4GS 


854H40Q 


2-205 


8N54H50J 


854H50F 


2-206 


8N54H50N 


854 H 50 A 


2-206 


8N54H50S 


854H50Q 


2-206 


8N54H51J 


854H51F 


2-207 


8N54H51N 


S54H51A 


2-207 


8N54H518 


S54H51Q 


2-207 


SN54H52J 


854H52F 


2-209 


8N54H52N 


S54H52A 


2-209 


8N54H52S 


S54H52Q 


2-209 


8N54H53J 


S54H53F 


2-211 


8N54H53N 


854H53A 


2-211 


8N54H53S 


S54H53J 


2-211 


8N54H54J 


854H54F 


2-211 


8N54H54N 


854 H 54 A 


2-211 


8N54H54S 


854 H 54 J 


2-211 


8N54H55J 


854H55F 


2-213 


SN54H55N 


854H55A 


2-213 


SN54H558 


854H55J 


2-213 


8N54H60J 


854H60F 


2-215 


8N54H60N 


S54H60A 


2-215 


8N54H60S 


S54H60J 


2-215 


8N54H61J 


854H61F 


2-219 


SN54H61N 


S54H61A 


2-219 


8N54H618 


854H61J 


2-219 


8N54H62J 


854H62F 


2-221 


8N54H62N 


854H62A 


2-221 


8N54H628 


S54H62J 


2-221 



T.I. 
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PAGE 


SN54H71J 


S54H71 


2-225 


8N54H71N 


854H71 


2-225 


8N54H72J 


854H72F 


2-227 


8M54H72N 


854H72A 


2-227 


SN54H728 


S54H72Q 


2-227 


8N54H73J 


854H73F 


2-229 


SN54H73N 


S54H73A 


2-229 


8N54H73S 


S54H7SQ 


2-229 


SN54H74J 


854H74F 


2-231 


SN54H74N 


S54H74A 


2-231 


8N54H748 


854H74Q 


2-231 


8N54H76J 


854H76E 


2-233 


8N54H76N 


854H76B 


2-233 


8N72558P 


N5558V 


6-145 


SN72709L 


MA709CT 


6-97 


8N72709N 


MA709CA 


6-97 


8N72710L 


MA710CT 


6-99 


8N72710N 


^tA710CA 


6-99 


8N72711L 


MA711CK 


6-101 


SN72722N 


MA711CA 


6-101 


SN72741 L 


MA741CT 


6-115 


SN72741L 


MA741T 


6-115 


8N72741N 


MA741CA 


6-115 


SN72741P 


MA741CV 


6-115 


8N7400J 


N7400F 


2-2 


8N7400N 


N 7400 A 


2-2 


8N74008 


N 7400 J 


2-2 


8N7401J 


N7401F 


2-4 


SN7401 N 


N7401A 


2-4 


8N7401S 


N7401J 


2-4 


SIM7402J 


N7402F 


2-6 


8N7402N 


N7402A 


2-6 


8N74028 


N7402J 


2-6 


8N7403J 


N7403F 


2-8 


SN7403N 


N7403A 


2-8 


SN7403S 


N7403J 


2-8 


SN7404J 


N7404F 


2-10 


SN7404N 


N7404A 


2-10 


8N7404S 


N 7404 J 


2-10 


SN7405J 


N7405F 


2-12 


SN7405N 


N 7405 A 


2-12 


8N74058 


N 7405 J 


2-12 


SN7406J 


N7406F 


2-14 


8N7406N 


N7406A 


2-14 


8N74068 


N7406J 


2-14 


8N7407J 


N7407F 


2-16 


SN7407N 


N7407A 


2-16 


8N74078 


N7407J 


2-16 


8N7408J 


N7408F 


2-18 


8N7408N 


N7408A 


2-18 


8N7408S 


N7408J 


2-18 


8N7409J 


N7409F 


2-20 


8N7409N 


N7409A 


2-20 


8N7409S 


N 7409 J 


2-20 


8N7410J 


N7410F 


2-22 


8N7410N 


N4710A 


2-22 


SN74108 


N7410J 


2-22 


SN7416J 


N4716F 


2-14 



8-38 
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T. 1. 
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SN7416N 


N7416A 


2-14 


SN7416S 


N7416J 


2-14 


SN7417J 


N7417F 


2-16 


SN7417N 


N7417A 


2-16 


SN7417S 


N7417J 


2-16 


SN7420J 


N7420F 


2-28 


SN7420N 


N 74 20 A 


2-28 


SN7420S 


N7420J 


2-28 


SN7426J 


N4726F 


2-32 


SN7426N 


N 7426 A 


2-32 


SN7430J 


N7430F 


2-34 


SN7437N 


N7437A 


2-36 


SN7438N 


N7438A 


2-36 


SN7430N 


N7430A 


2-34 


SN7430S 


N7430J 


2-34 


SN7440J 


N7440F 


2-38 


SN7440N 


N 7440 A 


2-38 


SN7440S 


N7440J 


2-38 


SN7441AJ 


N7441E 


2-40 


SN7441AN 


N7441B 


2-40 


SN7442J 


N7442E 


2-42 


SN7442N 


N7442B 


2-42 


SN7443J 


N7443E 


2-44 


SN7443N 


N7443B 


2-44 


SN7444J 


N7444E 


2-46 


SN7444N 


N7444B 


2-46 


SN7445N 


N7445B 


2-48 


SN7446N 


N7446B 


2-50 


SN7447J 


N7447E 


2-50 


SN7447N 


N7447B 


2-50 


SN7448J 


N7448E 


2-54 


SN7448N 


N7448B 


2-54 


SN7450J 


N7450F 


2-58 


SN7450N 


N7450A 


2-58 


SN7451J 


N7451F 


2-58 


SN7451N 


N7451A 


2-58 


SN7453J 


N7453F 


2-60 


SN7453N 


N7453A 


2-60 


SN7453S 


N7453R 


2-60 


SN7454J 


N7454F 


2-60 


SN7454N 


N 7454 A 


2-60 


SN7454S 


N7454R 


2-60 


SN7460J 


N7460F 


2-64 


SN7460N 


N7460A 


2-64 


SN7460S 


N7460R 


2-64 


SN7470J 


N7470F 


2-66 


SN7470N 


N7470A 


2-66 


SN7470S 


N7470R 


2-66 


SI\I7472J 


N7472F 


2-68 


SN7472N 


N7472A 


2-68 


SN7472S 


N7472R 


2-68 


SN7473T 


N7473F 


2-70 


SN7473N 


N7473A 


2-70 


SN7474J 


N7474F 


2-72 


SN7474N 


N 7474 A 


2-72 


SN7474S 


N7474R 


2-72 


SN7475J 


N7475E 


2-75 


SN7475N 


N7475B 


2-75 
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SN7476J 


N7476F 


2-76 


SN7476N 


N7476B 


2-76 


SN7480J 


N7480F 


2-81 


SN7480N 


N7480A 


2-81 


SN 74808 


N7480J 


2-81 


SN7483J 


N7483E 


2-85 


SN7483N 


N7483B 


2-85 


SN7483S 


N7483R 


2-85 


SN7486J 


N7486F 


2-88 


SN7486N 


N7486A 


2-88 


SN7486S 


N7486J 


2-88 


SN7488N 


N8224B 


4-11 


SN7488S 


N8224R 


4-11 


SN7489N 


N8225B 


4-15 


SN7489S 


N8225R 


4-15 


SN7490J 


N7490F 


2-94 


SN7490N 


N 7490 A 


2-94 


SN7490S 


N 7490 J 


2-94 


SN7491AJ 


N7491F 


2-96 


SN7491AN 


N 7491 A 


2-96 


SN7491AS 


N7491Q 


2-96 


SN7492J 


N7492F 


2-98 


SN7492N 


N7492A 


2-98 


SN 74928 


N7492J 


2-98 


8N7493J 


N7493F 


2-100 


8N7493N 


N7493A 


2-100 


SN74938 


N7493J 


2-100 


8N7494J 


N7494E 


2-102 


SN7494N 


N7494B 


2-102 


8N7495J 


N7495F 


2-104 


8N7495N 


N7495A 


2-104 


SN7496J 


N7496E 


2-106 


SN7496N 


N7496B 


2-106 


SN74100J 


N 741 OOF 


2-108 


SN74100N 


N 74 100 A 


2-108 


SN74107N 


N74107A 


2-110 


SN74121J 


N74121F 


2-112 


SN74121N 


N74121A 


2-112 


8N74122J 


N74122F 


2-116 


8N74122N 


N 74 122 A 


2-116 


8N74123J 


N74123F 


2-116 


8N74123N 


N74123A 


2-116 


8N74141J 


N47141E 


2-119 


SN74141N 


N74141B 


2-119 


8N74145N 


N74145B 


2-48 


SN74150N 


N74150N 


2-121 


8N74151N 


N74151B 


2-123 


8N741518 


N74151R 


2-123 


SN74152N 


N74152A 




SN74153N 


N74153B 


2-128 


SN74154N 


N74154N 


2-130 


SN74157N 


N74157B 


2-136 


8N74164J 


N74164F 


2-144 


8N74164N 


N74164A 


2-144 


SN74165N 


IM74165B 


2-147 


8N74166N 


N74166B 


2-149 


SN74176J 


N8280F 


3-90 


SN74176N 


N8280A 


3-90 
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PAGE 


8N74176S 


N8280Q 


3-90 


8N74177J 


N8281F 


3-90 


SN74177N 


N8281A 


3-90 


SN74177S 


N8281Q 


3-90 


SN74178J 


N8270F 


3-73 


8N74178N 


N8270A 


3-73 


8N74179J 


N8271E 


3-73 


SN74179N 


N8271B 


3-73 


8N74180J 


IM74180F 


2-158 


SN74180N 


N74180A 


2-158 


SN74181N 


N74181N 


2-160 


SN74182N 


N74182B 


2-164 


SN74192J 


N74192E 


2-166 


SN74192N 


N74192B 


2-166 


8N74193J 


N74193E 


2-170 


8N74193N 


N74193B 


2-170 


8N74194N 


N 74 194 A 


2-174 


SN74H71N 


N74H71A 


2-225 


8N74195N 


N74195B 


2-176 


SN74196N 


N8290A 


3-106 


SN74197N 


N8291A 


3-106 


8N74198N 


N74198N 


2-178 


8N74199N 


N74199N 


2-180 


SN74H00J 


N74H00F 


2-183 


SN74H00N 


N74H00A 


2-183 


8N74H00S 


N74H00Q 


2-183 


SN74H01J 


N74H01F 


2-185 


8N74H01N 


N74H01A 


2-185 


SN74H01S 


N74H01Q 


2-185 


8N74H04J 


N74H04F 


2-187 


SN74H04N 


N74H04A 


2-187 


8N74H048 


N74H04Q 


2-187 


SN74H05J 


N74H05F 


2-189 


SN74H05N 


N74H05A 


2-189 


8N74H05S 


N74H05Q 


2-189 


8N74H08J 


N74H08F 


2-191 


SN74H08IM 


N 74 HOB A 


2-191 


SN74H08S 


N74H08Q 


2-191 


SIM74H10J 


N74H10F 


2-193 


8N74H10N 


N74H10A 


2-193 


8N74H108 


N74H10Q 


2-193 


SN74H11J 


N74H11F 


2-195 


8N74H11N 


N74H11A 


2-195 


SN74H118 


N74H11Q 


2-195 


8N74H20J 


N74H20F 


2-197 


SN74H20N 


N74H20A 


2-197 


8N74H208 


N74H20Q 


2-197 


SN74H21J 


N74H21F 


2-199 


SN47H21N 


N74H21A 


2-199 


8N74H218 


N74H21Q 


2-199 


SN74H22J 


N74H22F 


2-201 


8N74H22N 


N74H22A 


2-201 


8N74H228 


N74H22Q 


2-201 


SN74H30J 


N74H30F 


2-230 


SN74H30N 


N74H30A 


2-203 


8N74H30S 


N74H30J 


2-203 


SN74H40J 


N74H40F 


2-205 


SN74H40N 


N74H40A 


2-205 



I 
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PAGE 


SN74H40S 


N74H40Q 


2-205 


SN74H50J 


N74H50F 


2-206 


SN74H50N 


N74H50A 


2-206 


SN74H50S 


N74H50Q 


2-206 


SN74H51J 


N74H51F 


2-207 


SN74H51N 


N74H51A 


2-207 


SN74H51S 


N74H51Q 


2-207 


SN74H52J 


N74H52F 


2-209 


SN74H52N 


N74H52A 


2-209 


SN74H52S 


N74H52Q 


2-209 


SN74H53J 


N74H53F 


2-211 


SN74H53N 


N74H53A 


2-211 


SN74H53S 


N74H53J 


2-211 


SN74H54J 


N74H54F 


2-211 


SN74H54N 


N74H54A 


2-211 


SN74H54S 


N74H54J 


2-211 


SN74H55J 


N74H55F 


2-213 


SN74H55N 


N74H55A 


2-213 


SN74H55S 


N74H55J 


2-213 


SN74H60J 


N74H60F 


2-217 


SN74H60N 


N74H60A 


2-217 


SN74H60S 


N74H60J 


2-217 


SN74H61J 


N74H61F 


2-219 


SN74H61N 


N74H61A 


2-219 


SN74H61S 


N74H61J 


2-219 


SN74H62J 


N74H62F 


2-223 


SN74H62N 


N74H62A 


2-223 


SN74H62S 


N74H62J 


2-223 


SN74H72J 


N7472F 


2-68 


SN74H72N 


r\l74H72A 


2-227 


SN74H72S 


N74H72Q 


2-227 


SN74H73J 


N74H73F 


2-229 


SN74H73N 


N74H73A 


2-229 


SN74H73S 


N74H73Q 


2-229 


SN74H74J 


N74H74F 


2-231 


SN74H74N 


N74H74A 


2-231 


SN74H74S 


N74H74Q 


2-231 


SN74H76J 


N74H76E 


2-233 


SN74H76N 


N74H76B 


2-233 


SN74H101N 


N74H101 


2-235 


SN74H102N 


N74H102B 


2-237 


SN74H103N 


N74H103B 


2-239 


SN74H106N 


N74H106B 


2-241 


SN74H108N 


N74H108B 


2-244 


SN74S00N 


N74S00A 


2-247 


SN74S03N 


N74S03A 


2-247 


SN74S04N 


N74S04A 


2-249 


SN74S05N 


N74S05A 


2-249 


SN74S10N 


N74S10A 


2-251 


SN74S11N 


N74S11A 


2-253 


SN74S112N 


N74S112B 


2-264 


SN74S113N 


N74S113B 


2-266 


SN745114N 


N74S114B 


2-266 


SN74S15N 


N74S15A 


2-253 


SN74S20N 


N74S20A 


2-254 


SN74S22N 


N74S22A 


2-256 


SN74S40N 


N74S40A 


2-258 


SN74S65N 


N74S64A 


2-260 
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SN74S65N 

SN74S140N 

SN74S151N 

SN74S153N 

SN74S157N 

SN74S158 

SN74S174N 

SN74S175N 

SN74S181N 

SN74S194N 

SN7520N 

SN7521N 

SN7522N 

SN7523N 

SN7524N 

SN7525N 

TMS2600 

TMS2800JC, NC 

TMS1103JC 

TIV1S1103NC 

TMS300LR 

TMS3001 LR 

TMS3002LR 

TMS3003LR 

TMS3406LM 

TMS3407LM 

TMS3409JC, NC 

TMS3412NC 

TMS3413LC 

TMS3414LC 

SN75324 

SN75450N 

SN75450AN 

SN75451N 

SN75451AN 



SIGNETICS 

N74S65A 

N74S140A 

N74S151B 

N74S153B 

N74S157B 

N74S158B 

N74S174B 

N74S175B 

N74S181N 

N74S194B 

N7520N 

N7521N 

N7522N 

N7523N 

N7524N 

N7525N 

N2430Y 

N24101 

11 03-1 K/ 

1103-1 IK 
1103XA/ 

11 03-1 XA 
S2002K 
S2003K 
82004 K 
S2005K 
S2505T 
8251 7T 
S2532B 
S2502B 
S2503TA 
S2504TA 
N75324 
N75450N 
N 75450 AN 
N 7545 IN 
N75451AN 



PAGE 

2-260 

2-258 

2-270 

2-273 

2-276 

2-276 

2-278 

2-278 

2-281 

2-284 

6-149 

6-149 

6-149 

6-149 

6-149 

6-149 

7-196 

7-32 

7-15 

7-21 

7-15 

7-21 

7-26 

7-26 

7-26 

7-26 

7-62 

7-68 

7-127 

7-57 

7-57 

7-57 

6-157 
6-157 
6-159 
6-159 



&40 




SIGNETICS 



811 EAST ARQUES AVENUE 
SUNNYVALE, CALIF. 94086 
TEL: (408) 739-7700 
TWX: (910) 339-9283 



